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Table 1-1. 

OUTPUT PULSE 

PtESHNI 




SOURCE IMPEDANCE; 50 ohms *3% shunted by 
approximately 15 pf at any output voltage up to 
12 volts. 

PULSE SHAPE; 

LEADING EDGE CHARACTERISTICS: (Measured 
at 10 volts into 50 ohms) 

RISE TIME: Less than 4 ns. 

OVERSHOOT AND RINGING: Less than 4 % peak 
of pulse amplitude. 

CORNER ROUNDING: Occursnosooner than9S% 
of pulse amplitude. 

TIME TO SETTLE WITHIN 3% OF FLAT TOP: 
Less than 20 ns. 

PRESHOOT: Less than 2%. 

TRAILING EDGE CHARACTERISTICS; (Measured 
at 10 volts into 50 ohms) 

FALL TIME: Less than 4 ns. 

PRESHOOT: Less than 4 %. 

OVERSHOOT AND RINGING: Less than 4 % peak 
of pulse amplitude. 

CORNER ROUNDING: Occursnosoonerthan95% 
of pulse amplitude. 

TIME TO SETTLE WITHIN 2% OF BASE UNE: 
Less than 20 ns. 

PERTURBATIONS ON FLAT TOP: Lessthan3% 
of pulse amplitude. 

AMPLITUDE; 

PEAK VOLTAGE: 10 volts across 50 ohms; 12 v 
volts maximum usable amplitude into open circuit 
Output circuit protected, cannot be damaged by 
shorting. 

ATTENUATOR: Provides seven steps from 0. 1 to 
10 volts in a 1, 2, 5 sequence. 

VERNIER: Provides continuous adjustment between 
ranges; minimum output less than 0.05 volts into 
50 ohms. Rotating vernier to minimum (ccw) in- 
creases trailing edge preshoot to about 10%. 
POLARITY: Positive or negative. 

PULSE WIDTH; 

RANGE: Continuously variablefrom 30 ns to 5 ms 
in six ranges. 
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Specifications 

MAXIMUM DUTY CYCLE: Atleast50%from 100 
cps (Hz) to 10 Me (MHz); 5 ms maximum pulse 
width decreases duty cycle at repetition rates 
below 100 cps (Hz). 

WIDTH JITTER: (Measured at 10 volts into 50 
ohms) Less than 0. 2%of maximumwidthonany 
width setting. 

REPETITION RATE AND TRIGGER 

INTERNAL; 

REPETITION RATE: Continuously variable from 
10 cps (Hz) to 10 Me (10 MHz) in six raises. 
PERK® JITTER: Less than 0. 2% of maximum 
period on any repetition rate setting. 

MANUAL: Pushbutton for single pulses. 

EXTERNAL: 

TRIGGERING: AC coupled; sine waves from 10 
cps (Hz) to 10 Me (MHz), pulses from 0 to 10 
Me (MHz), either positive or negative slope. 
SENSITIVITY: 1 volt p-p minimum; external 
pulses must be at least 10 ns wide; maximum 
input 20 voltspeak, 0.25 watt maximum aver- 
age power. 

INPUT IMPEDANCE: Approximately 500 ohms. 
EXTERNAL TRIGGER DELAY: Lessthan20ns 
between leading edge of external input pulse 
and leading edge of trigger output pulse. 

TRIGGER OUTPUT PULSE; (Suitablefortrigger- 
ing another Model 222A) 

WIDTH: 22 (±8) ns at 50%points. 

AMPLITUDE: At least 1 volt into 50 ohms. 
POLARITY: Negative. 

PULSE DELAY: Pulse delay from trigger output 

continuously variable from less than 100 ns to 5 
ms in six ranges. 

DELAY JITTER: Less than 0. 2% of maximum 
delay on any delay setting. 

GENERAL 

POWER: 115 or 230 volts ±10%, 50 to 60 cps 
(Hz), 80 watts. 

WEIGHT; Net 18 lbs (8 kg); shipping241bs (11 kg). 

DIMENSIONS: 

MTC 
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SECTION 1 

GENERAL INFORMATION 



1-1. DESCRIPTION. 

1-2. The Hewletl-PackardCompanyModel222APulse 
Generator (Figure 1-1) is a versatile, yet easy-to-use, 
general purpose instrument providing variable repeti- 
tion rate; variable pulse delay, width, and amplitude; 
and positive or negative pulses with a rise and fall 
time of less than 4 nanoseconds. Complete specifica- 
tions for the Model 222Aare listed in Table 1-1. The 
Model 222A output impedance matches an external 
system of 50 ohms on all ranges, thus minimizing er- 
ror-producing reflections. The maximumusable out- 
put pulse amplitude is approximately 12 volts into an 
open circuit or 10 volts into 50 ohms, and may be set 
at less than SO millivolts by using the vernier and the 
lowest amplitude range. A duty cycle of 50% may be 
set for frequencies of 100 cps (Hz)* to 10 Me (MHz) 
(see Table 1-1 for limits), providing a square wave 
output. 




1-3. Pulses maybe obtained from the Model 222Aat 
a rate of dc to 10 Me (MHz) using an external trigger 
source, orfrom 10 cps (Hz) to 10 Me (MHz) using the 
internal rate generator. For external triggers, posi- 
tive or negative signals ofO. 5 volts peak may be used. 
A single pulse may be obtained from an Internal cir- 
cuit each time the manual pushbutton is pressed. 



1-4. INSTRUMENT IDENTIFICATION. 

1-5. The Hewlett-Packard Company uses an eight- 
digit serial number to identify instruments. The first 
three digits (followed by a dash) are a serial prefix 
number, and the lastfive digits identify a specific in- 
strument. The serial number is stamped on a plate 
locatedon the instrument rear panel. All correspond- 
ence with the Hewlett-Packard Sales Service Offices 
in regard to your instrument should include the com- 
plete serial number. 

1-6. SCOPE OF MANUAL. 

1-7. This manual provides operating and maintenance 
instructionsfor the Model 222A Pulse Generator. In- 
formation in this manual appliesdirectly to Model 222A 
instruments with serials prefixed by 549-and 607- (see 
title page) as manufactured. If the serial prefix of a 
Model 222A is not 549- or 607-, Appendix I or a change 
sheet supplied with the manual will define differences 
between that Model 222A and the one described in this 
manual. Technical corrections to the manual, due to 
any known errors in print, are called Errata and are 
listed on the separate change sheet (if any) supplied 
with the manual. For Informationpertaining to manual 
coverage of any hp Instrument, contact the nearest 
Sales 'Service Office. 




Figure 1-1. Model 222A Pulse Generator 

•This manual incorporates the new international unit Hertz, abbreviated Hz, for frequency (cps). 
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SECTION II 
INSTALLATION 



2-1. INITIAL INSPECTION. 

2-2. MECHANICAL CHECK. If external damage to 

the shipping carton is evident, ask the carrier's agent 
to be present when the instrument is unpacked. Check 
the instrument for external damage such as broken 
CKitrolsor connectors, and dents or scratches on the 
panel surfaces. If damage is evident, see Paragraph 
2-4 for recommended claim procedure and repackag- 
ing information. If the shipping carton is not damaged, 
check the cushioiing material and note any signs of 
severe stress as an indication of rough handling in trans- 
it If the instrument appears undamaged, perform 
the electrical check given in the following paragraph. 

2-3. ELECTRICAL CHECK. Check the electrical 
performance of the Model 222A as soon as possible 
after receipt Paragraphs 5-5 through 5-18 contain 
performance check procedures which will verify in- 
strument operation within the specifications listed in 
Table 1-1. This check is also suitable for incoming 
quality control inspection. If the Model 222A does not 
perform within the ^ecificationswhen received, refer 
to Paragraph 2-4 for recommended claim procedure 
and repackaging information. 

2-4. CLAIMS AND REPACKAGING. 

2-5, If physical damage is evident, or if the instru- 
ment does not meet specifications when received, 
notify the carrier and the nearest Hewlett-Packard 
Sales/Service Office (see list at rear of this manual). 
The Sales/Service Office will arrange for repair or 
replacement without waiting for settlement of a claim 
with the carrier. The certification and warranty 
statements for all hpinstrumentsareon the Inside front 
cover of this manual. 

2-6. The original shipping carton and packing material, 
with the exception of theaccordion-pleated pads, should 
be used for reshipment. The accordion-pleated pads 
are fatigued with one use and are not reusable. The 
Hewlett-Packard Sales/ Service Office will also pro- 
vide information and recommendations on materials 
to be used if the original packaging material is not 
available or is not reusable. Materials used should 
include: (1) a double-walled carton (check with a 

frei^t carrier for test strength required), (2) heavy 
paper or sheets of cardboard to protect all instrument 
surfaces; use extra material around projectii^ parts 
of the instrument, (3) at least four inches of tightly- 
packed shock-absorbing material surrounding the in- 
strument. Close the carton securely with durable 
shipping tape. If the instrument is to be shipped to a 
hp Sales/Service Office for repair, attach a tag show- 
ing owner, model, serial number, andrepairs required. 

2-7. PREPARATION FOR USE. 

2-8. AC POWER CONSIDERATION. 

2-9. POWER SOURCE REQUIREMENTS. The Model 
222A may be operated from an ac source of 115 or 230 



volts (±10%), at 50 to 60 cps (Hz), With the instru- 
ment power cord disconnected, move the slide switch 
(located on the rear panel) until the desired voltage 
numbers (115 or 230) are visible. A narrow-blade 
screwdriver may be used to c^erate the switch. Fuse 
FI should be 1 amp for 115 v operation, or 1./2 amp 
for 230 V operation. 

2-10. THREE-CONDUCTOR POWER CABLE. To 
protect operating personnel, the National Electrical 
Manufacturers' Association (NEMA) recommendsthat 
the instrument and cabinet be grounded. The Model 
222A is supplied with a detachable three-conductor 
power cable which, when pledged into an aj^ropriate 
receptacle, grounds the instrument to the power line 
ground. The roundpin on the power cable is the ground 
connection. To retain the protection feature when 
operating the instrument from a two-contact outlet, 
use a three-conductor to two-conductor adapter and 
connect the adapter wire to a suitable ground. 

2-11. VENTILATION REQUIREMENTS. 

2-12. GENERAL. The cooling fan and air filter are 
located on the rear panel of the Model 222A. Leave 
adequate clearance (at least two Inches) behind and at 
both sides of the instrument for free movement of air. 
The path ai air flow is through the filter and intake 
fan, then out of the perforated side covers. It is Im- 
portant to keep the air Intake area free of dust and 
smallparticleswhichcouldclogthefilter. The Model 
222A operates within its specifications when the am- 
bient temperature Is betweenO" C andS5° C. Ambient 
temperaturesin excess of 55° C couldaffect the accu- 
racy of the instrument and cause damage to the circuits. 
In a rack installation, ensure that recirculation of 
warm air within the rack cabinet does not produce an 
ambient temperature high enough to affect instrument 
operation. 

2-13. AIR FILTER. Theairfilterusedon the Model 
222 A is of a new and improved design which allows in- 
creasedairflow and still maintains air cleaning effi- 
ciency. Application of filter coating materialsis not 
required or recommended for this new type filter. 

2-14, RACK/BENCH CONVERSION. 

2-15. The Model 222A is shipped as a bench-type in- 
strumentwithplasticfeet and tilt stand in place. The 
hp modular instrument enclosure system allows easy 
conversion to either bench or rack model. Refer to 
the following procedures for conversion instructions. 

2-16. CONVERSION TO RACK MC»EL. 

a. Detach the tilt stand and all plastic feet Tilt 
stand is removed by pressingaway from the front feet. 
Remove feet by depressing the metal release button 
and sliding feet free. 

b. Using a thin- blade tool, loosen and remove the 
plastic trim strip (with adhesive back) from each side 
of the instrument (directly behind the front handles). 

2-1 
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Removal of this strip exposes threaded nuts pressed 
into the side casting. 

c. Attach the rack-mountingflanges, withthescrews 
provided, in the space where the trim strip was ad- 
hered. Each flange extends slightly below the front 
panel when installed correctly. 

d. Iftheinstrumentistobemountedina rack above 
or below another hp modular instrument, attach the 
fillerstripbetweenthefrontpanels. Insert the Model 
222A into the rackand secure flanges to the rack frame. 



2-17. CONVERSION TO BENCH MODEL. 

a. Remove instrument from the rack, detach the 
rack-mountir^ flanges and remove the filler strip 
(if used). 

b. Attach trim strip (in slots where rack-mounting 
flanges were located), plastic feet, and tilt stand. A 
fifth plastic foot at the center-front of the instrument 
provides extra stability when the Model 222 A is stacked 
atop another hp modular bench-type instrument. 
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(T) PULSE AMPLITUDE VERNIER control. Pro- 
vides continuous overlapping adjustment 
between setting of PULSE AMPLITUDE selec- 
tor switch and next lower range. 

(D PULSE AM PLITUDE selector switch. Selects 
amplitude range of output pulse. 

( 3 ) PULSE WIDTH (pSEC) VERNIER control. 
Adjusts output pulse width to any pointwithin 
limits set by PULSE WIDTH selector switch. 

@ PULSE WIDTH (pSEC) selector switch. Se- 
lects output pulse width. 

@ REP RATE (CPS) VERNIERcontrol. Adjusts 
repetition rate to any point within limits set 
by REP RATE selector switch. 

REP RATE (CPS) selector switch. Selects 
external tri^ering or internal repetition rate. 

© Manual pushbutton switch. Tri^ers single 
pulse outputwhen REP RATE selector switch 
is in either of the EXT positions. 

® EXT TRIG INPUT connector, kiput connector 
for external triggering signals. 



PULSE DELAY (pSEC) selector switch. Se- 
lects output pulse delay time with respect to 
TRIGGER OUTPUT pulses. 

@ PULSE DELAY (pSEC) VERNIER control. 
Adjusts output pulse delay to any point within 
limits set by PULSE DELAY selector switch. 

(n) TRIGGER OUTPUT (-) connector. Supplies 
negative synchronlaing pulses. 

(^ PULSE POLARITY selector. Selects either 
negative or positive output pulse polarity. 

PULSE OUTPUT connector. Supplies out- 
put pulse with characteristics as set t^ front 
panel controls (see Table 1-1 for 
specifications). 

(h) on switch. Controls ac power to instrument. 

POWER indicator, kidicator lights when 
power is ON. 

16 115/230 switch (on rear panel). Selects 

power input mode for either llSvor230 v 
input voltage. 
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Figure 3-1. Model 222A Controls and Connectors 
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SECTION III 
OPERATION 






3-1. INTRODUCTION. 

3-2. This section contains the operatii^ instructicms 
for the Model 222A Pulse Generator. This instrument 
has been designed for general purpose laboratory re- 
quirements with ease-of -use asa prime consideraticm. 
Therefore, the operating procedure is quite simple. 
Figure 3-1 identifies and briefly describes the purpose 
of each panel control and connector on the instrument. 
Operation limits of the Model 222A are as specified 
in Table 1-1. 



3-3. DUTY CYCLE. 

3-4. Duty cycle of operation for the Model 222A is 
determined by the front panel control settings. 

3-5. DEFINITION. 



Period = 



3-6, The following paragraphs define duty cycle and 
explain its limitations. Duty cycle is defined as the 
ratio of pulse duration (i. e. pulse width) to the total 
duration of one complete cycle. Figure 3-2 shows 
the relationshipswhichdeterminethe duty cycle. The 
time for one cycle is defined as the period, and the 
period is relat^ to repetition rate Iq': 

1 

Rep Rate 

Thus the product of pulse width and frequency multi- 
plied by 100 determines the duty cycle percentage. 
For example: if REP RATE is set to IK-lOK, and 
the REP RATE VERNIER isadjustedtoproducearate 
of 6 kc (kHz) (or if the external trigger input rate is 
6 kc), and PULSE WIDTH and VERNIER are set to 
produce a pulse of 70 psec wide, the percent of duty 
cycle will be: - 

(70 X 10" ) (6 x 10 )x 100 = 42', 



h PULSEj 
WIDTHT 



BASELINE 



PULSE 
AMPLITUDE I 

i_ ■ 



• PERIOD 



L_ 



PERIOD = 



I 



FREQUENCY 



% DUTY CYCLE = 



PULSE WIDTH 



X 100 



PERIOD 

PULSE WIDTH X FREQUENCY x lOO 



Figure3-2. Definition of Output Pulse Qiaracteristics 
3-7. LIMITATIONS. 



Basically, the only indication of having exceeded the 
duty cycle limits is that the output frequency will go 
to a sub-multipleofthe REP RATE setting on the front 
panel. It should be noted that the frequency will react 
in the same way if a delay of more than one half the 
period is attempted. The same limits cm duty cycle 
apply for operation with external triggering or internal 
repetition rate generation. The duty cyle at repeti- 
tion rates of less than 100 cps is limited by the maxi- 
mum PULSE WIDTH setting of 5 milliseccmds. Figure 
3-3providesagraph which gives the maximum width 
vs frequency settings that may be selected without 
goingover50%duty cycle. Figure 3-3 also showsthe 
relationship between duty cycle and pulse delay, i. e. 
the maximum frequency vs delay settings that may be 
used. The following examples illustrate the use of 
Figure 3-3. 

a. If an output frequency of 50 kc (kHz) is required, 
any pulse width up to 10 psec may be selected. 

b. If an output pulse width of 5 psec is required, 
any frequency up to 100 kc (kHz) may be selected. 

c. If an ou^ut frequency of 100 kc (kHz)isbeing 
used, any delay up to 5 psec may be selected. 

3-9. The Model 222A will, in some cases, function 
accurately at slightly more than 50% duty cycle; how- 
ever, if this is attempted, the operator must be alert 
for indications that the instrument capabilities have 
been exceeded. To obtain maximum stability athigh 
duty cycles, select width range which allows maxi- 
mum clockwise rotation of the width vernier. 

3-10. OPERATING PROCEDURES. 

3-11. The Model 222A can be operated in three dif- 
ferent modes; internal trigger, external trigger, or 
manual trigger. Theproceduresare detailed in Para- 
graphs 3-12 through 3-17. 

3-12. INTERNAL TRIGGER MODE. 

3-13. The Model 222A will generate internally any 
repetition rate from 10 cps (Hz) to 10 Me (MHz). The 
repetition rate is established by setting the REP RATE 
selector to any of the six internal ranges, and then 
adjustingtheREPRATEVERNIERto the specific rate 
desired. Refer to Paragraphs 3-3 through 3-9 and 
proceed as follows: 

a. Set instrument power switch to ON and allow 
approximately 30 seconds for warm-up. 

b. Set REP RATE selector to desired range, and 
adjust VERNIERto approximate position for frequency 
desired. 



3-8. The duty cycle limitations must be kept in mind 
at all times when operating the Model 222A. There is 
no combination of panel settings that will damage the 
instrument; however, settings are possible which will 
exceed the duty cycle limits. There is no panel indi- 
cation that the duty cycle limits have been exceeded. 
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Note 

Maximum end of range on all VERNIER 
controls is fully clockwise. 

c. SetPULSEDELAYselectorandadjust VERNIER 
for desired delay. This setting provides for a delay 

3-1 
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(In time) of the ou^ut pulse with respect to the TRIG- 
GER OUTPUT signal. (Note limits given in Figure 
3-3.) 

d. Select PULSE WIDTH range andadjusl VERNIER. 
(Note limits given in Figure 3-3. ) 

e. Select PULSE AMPLITUDE range and adjust 
VERNIER fully ccw. Note that these amplitudes are 
into a 50-ohm load at the PULSE OUTPUT connector. 
Do not exceed 12 volts maximum output amplitude into 
any load. 

^cautionJ 

Do not apply greater 
than 1 volt to the PULSE 
OUTPUT connector. 

f. Select PULSE POLARITY andconnectthe PULSE 
OUTPUT connector to the external test circuit using 
a coaxial cable. 

g. Adjust VERNIER controls, if necessary, to ob- 
tain the exact output pulse characteristics desired. 



3-U. EXTERNAL TRIGGER MODE. 

3-15. With the REP RATE selector in either of the 
EXT positions, an external signal from dc to 10 Me 
(MHz) with 0.5 volts peak amplitude is required to 
generate pulses in the Model 222A. Refer to Para- 
graphs 3-3 through 3-9 and proceed as follows: 

a. Set instrument power switch to ON and allow 
approximately 30 seconds for warm-up. 

b. Set REP RATE selector to either EXT position 
(correspondingtopolarityof the input signal) and con- 
nect the external trigger source to the EXT TRIG 
INPUT connector. 

Note 

When a fast rise time (less than 20 ns) 
pulse exceeding 6 volts in amplitude is 
used to drive theEXTTRlGlNPUT. care 
must be taken to reduce any extraneous 
signals between pulses which can cause 
multiple tri^ering. Thesesignals can 
be reflections resulting from an imped- 
ance mismatchbetween the trigger source 
and the 500 ohm EXT TRIG INPUT. 



3-2 
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c. Set PULSE DELAY selector andadjust VERNIER 
for desired delay- This setting provides for a delay 
(in time) of the output pulse with respect to the TRIG- 
GER OUTPUT signal. (Note limits given in Figure 
3-3.) 

d. Select PULSE WIDTH range andadjust VERNIER. 
(Note limits given in Figure 3-3. ) 

e. Select PULSE AMPLITUDE range and adjust 
VERNIER fully ccw. Note that these amplitudes are 
volts into a 50-ohm load at the PULSE OUTPUT con- 
nector. Do not exceed 12 volts maximum output am- 
plitude into any load. 

fcAuTro^ 



Do not apply greater 
than 1 volt to the PULSE 
OUTPUT connector. 

f. Set PULSE POLARITY and connect the PULSE 
OUTPUT connector to the external test circuit using 
a coaxial cable. 

g. Adjust delay, width, and amplitude VERNIER 
controls, if necessary, to obtain the exact output 
pulse characteristics desired. 

3-16. MANUAL TRIGGER MODE. 

3-17. With the REPRATE selector in either of the 
EXT positions, a single output pulse is generated by 
the Model 222A each time the MANUAL pushbutton is 
pressed. The manual pulse is generated internally 
and no external tri^er is required. Maximum rate 



Section III 
Paragraphs 3-16 and 3-17 

for MANUAL pulses is 2cps (Hz). Refer to Paragraphs 
3-3 through 3-9 and proceed as follows: 

a. Set instrument power switch to ON and allow 
approximately 30 seconds for warm-up. 

b. Set REP RATE selector to either EXT position. 

c. Set PULSE DELAY selector and adjust VERNIER 
for desired delay. This setting provides for a delay 
(in time) of the output pulsewithrespect to the TRIG- 
GER OUTPUT signal. 

d. Set PUI^E WIDTH range and adjust VERNIER. 

e. Select PULSE AMPLITUDE range and adjust 
VERNIER fully ccw. Note that these amplitudes are 
volts into a 50-ohm load at the PULSE OUTPUT con- 
nector. Do not exceed 12 volts maximum output am- 
plitude into any load. 

^CAUTION j 

Do not apply greater 
than 1 volt to the PULSE 
OUTPUT connector. 

f. Select PUl^E POLARITY andconnect the PULSE 
OUTPUT connector to the external test circuit using 
a coaxial cable. 

g. Press MANUAL pushbutton to obtain a single 
output pulse. 

h. Adjust delay, width, and amplitude VERNIER 
controls, if necessary, to obtain the exact output 
characteristics desired. 
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Figure 4-1. Plate and Delay Circuits Block Diagram 



4 
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SECTION IV 

PRINCIPLES OF OPERATION 





4<1. GENERAL. 

4-2. This section contains the basic principles of 
operation for the Model 222A Pulse Generator. The 
Model 222A contains Utesame basic functions as most 
pulse generators, as shown in Figure 4-2. Theoutout 
pulse is formed in the following general sequence. The 
repetition rate {or frequency) is established an ex- 
ternal triggering source or is generated internally by 
a multivibrator. The repetition rate circuitalso sup- 
plies a negative trigger output. The signal then passes 
through the delay circuit which sets up delay of the out- 
put signal with respect to the trigger output signal. 
Pulse width is then established before the signal goes 
through both the output circuit and the attenuator which 
controls the output pulse amplitude. The following 
paragraphs and diagrams provide a more detailed dis- 
cussion of each basic circuit. 




I BOARD A4 I 

I 1 

Figure 4-2. Model 222A Block Diagram 

4-3. REPETITrON RATE CIRCUIT. 

4-4. Mode of operation for the Model 222A is estab- 
lished in this circuit (i.e. internal triggering, external 
triggering, or manual triggering), depending on the 
setting of S102 REP RATE (CPS) selector switch. 

4-5. INTERNAL TRIGGERING. 

4-6. For this operation mode, REP RATE switch 
S102 is set to any of the six internal rate settings 



(refer to Figures 4-1 and 5-6). In this condition the 
Limiterand Differential Amplifier are eUminated froin 
the circuit, with bias for Qlll l>eing supplied by Mul- 
tivibrator Internal Bias Q105. This Circuit (Q105) 
alsosuppliesbiasforQlOSwhichis the current source 
for Qlll, and Q109 which is the current source for 
Q112. The Repetition Rate Multivibratorisanastable 
multivibratorwhich free- runs at the frequency selected 
by REP RATE switch S102 and REP RATE VERNIER 
control RU9. Refer to Figure 4-3 fora simplified 
schematicandtypicalwaveformsof the Repetition Rate 
Multivibrator. At t© Qlll is turning on and its col- 
lector is going negative. This negative going signal 
appears on the base of Q112, which causes Q112 to 
start turning off. As Q112 turns off, a positive spike 
isgenerated on the collector of Q112 due to the action 
of Llll. The emitter of Q112 is also going negative 
by the same amount as tl»e Qlll collector, which re- 
verse biases CR112. Therefore, all current drawn 
by Q109 must come from Qlll which charges Cj- at 
a constant rate. The collector of Q109 begins to ramp 
down due to the charging action. When the Q109 
collector reaches a point (t^) which forward biases 
CRl 12 regeneration of the circuit is initiated. Regen- 
erationoccurswhenQ112 starts turning on and supply- 
ing current to Q109 and, therefore, less current is 
drawn through Qlll and Qlll starts turning off. As 
Qllltumsoff, its collector and Q112 base go positive 
and the emitter of Q112 follows, turning Q112 on 
harder. As Q112turnson its collector goes negative, 
producing a negative spike at the output. When regen- 
eration is completed, CRlll is reverse biased and all 
current flow in the circuit is now from Q112 through 
CR112 to Q109; and throi^h Cr to Q108, again charg- 
ing Cr at a constant rate. As Cp charges, the col- 
lector of Q106 ramps down. When the Q106 collector 
reachesapoint (t2) whichforward biases CRlll, Qlll 
starts turning on again and the cycle repeats. The 
repetition rate is varied by the action of R119 which 
controls Qlll collector voltage excursion. 

4-7. The output of the multivibrator is routed through 
the Shaper Circuit, which further ensures a constant 
signal (amplitude and shape) before passing on to the 
delay circuitry from Q116. The Shaper is very simi- 
lar to a Schmitt trigger, but is ac-coupled from Q115 
collector to Q116 base. The trigger output signal is 
obtained at this point from the collector of Q115. 
Emitter Follower Q121 is designed to produce a 
negative- going signal at the TRIGGER OUTPUT jack. 

4-8. EXTERNAL TRIGGERING. 

4-9. For this c^eration mode, REP RATE switch 
S102 is set to either EXT- or MAN EXT+. When 
S102 is set to MAN/EXT+ the Model 222Awili be trig- 
gered by the positive-going slope of the external trig- 
gering signal, while the negative-going slope will 
provide the triggering if S102 is set to EXT*. The 
external trigger is applied through JlOl to a Diode 
Limiter which supplies an approximately constajit 
amplitude signal to the base of QlOl regardlessof the 
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Figure 4-3. Rate Multivibrator SimplUied Schematic and Waveforms 



input amplitude. Differential Amplifier Q101/Q102 
is a single-ended input differential amplifier which 
supplies the positive signal (if S102 is correctly set) 
required to trigger Qlll. Bias voltage for Q102 is 
afixedvoltage supplied by Multivibrator Internal Bias 
Q105, and the bias for QlOl is controlled R104. 
Tr^ger Bias Adj Rl04isadjusted so that the collector 
voltages of QlOl and Q102 are exactly equal. When 
the Model 222A is operated using an external trigger, 
Qlll (which is biased off) and Q112 (which is biased 
on) function as a regenerative amplifier since CR115 
replaces the timing capacitors on S102. The output of 
Q112 is, again, negative andpositive spikes due to the 
action of Llll. The balance of therepetitionratecir- 
cult functions the same as described in Paragraph 4-6. 



4-10. MANUAL TRIGGERING. 

4-11. For this operation mode, REP RATE switch 
S102 is set to either EXT- or MAN/EXT+. All repe- 
tition rate circuit stages function as described in 
Paragraph 4-9 except for the Differential Amplifier 
Q101/Q102, When the MANUAL pushbutton SlOl is 
pressed, the collector voltage of both QlOl and Q102 
increasesbyapproximately three volts. This voltage 



increase is the positive step which triggers Qlll to 
produce a single pulse. 

4-12. PULSE DELAY CIRCUIT. 

4-13. This circuit establishes delay of the output sig- 
nal with reject to the trigger output signal (refer to 
Figure 4-1 and 5-9). The delay time is established 
by the setting of PULSE DELAY selector switch S201 
and PULSE DELAY VERNIER control R211. Refer 
to Figure 4-4 for a simplified schematic and typical 
waveforms of the Delay Multivibrator. The Delay 
Multivibrator is a monostable multivibrator which 
goes through one complete cycle of operation each 
time it is triggered. In the initial stage, Q205 is re- 
verse biased and Q206 is forward biased. At to the 
incoming positive tr^ger from the Repetition Rate 
circuit turns on ^05, causing the collector voltage 
togodownrapidly while the emitter is held at approxi- 
mately -30 volts by the base. The negative swing on 
the Q205 collector appears on the tase of Q206, and 
the Q206 emittertriestofollow it As the Q206 emit- 
ter voltage ramps down toward the base voltage it 
charges C^, while at the same time Q206 has turned 
off and its collector voltage rises. When the Q206 
emitter voltage reaches the same level as the base 
voltage, the base-emitter jimctionisno longer reverse 
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Figure 4-4. Delay Multivibrator Simplified Schematic and Waveforms 



biased and Q206 turns back on. When Q206 turns on 
(Ij), its collector voltage goes down as current flows 

into the collector. Current flow for Q206 is control- 
led by Q207, which is biased by Current Source Q209 
so that it is turned on at all times. Since total cur- 
rent in the circuit is fixed by Q208, the Q205 collector 
current must decrease. The resulting Increase in 
Q205 collector voltage causes Q206 to turn on harder. 
Regeneration continues as the Q206 emitter voltage 
rise is coupled across C^ to raise the Q205 emitter 

voltage, which causes Q205 to further turn off. At 
this point the cycle is completed and the circuit re- 
mains in the quiescent state until triggered again (t^). 

Output of the Delay Multivibrator is a rectangular 
pulse with constant amplitude but variable width de- 
pending on the delay setting. 

4-14. The output of the Delay Multivibrator is then 
routed througH Schmitt Trigger Q212/Q213 which 
stabilizes the multivibrator output to provide a more 
constant signal. The signal is then applied to the Dif- 
ferentiator Q216/Q217 which converts the signal into 
differential positive and negative spikes for trigger- 
ing the Pulse Width Circuit. 

4-15. PULSE WIDTH CIRCUIT. 

4-16. This circuit establishes the width of the output 
pulse (refer to Figure 4-5 and 5-13). The pulsewidth 
is established by the setting of PUI5E WIDTH selec- 
tor switch S301 and PULSE WIDTH VERNIER control 
R311. The width circuit receives the signal developed 



in the delay circuit through Differential Amplifier 
Q301/Q302. A positive spike signal is developed on 
the collector of Q301 which is used to trigger the 
Width Multivibrator. The Width Multivibrator func- 
tions identically to the Delay Multivibrator as discus- 
sed in Paragr^h 4-13. The output of the Width Multi- 
vibrator is stabilized by Schmitt Trigger Q312/Q313 
to provide a constant signal input totheoutput circuit 

4-17. OUTPUT CIRCUIT. 

4-18. This circuit establishes the amplitude of the 
output signal (refer to Figures 4-5 and 5-16). The 
signal amplitude is controUedby thesettlngof PULSE 
AMPLITUDE selector switch S402 andPUIEEAMPLI- 
TUDE VERNIER control R447. The entire output cir- 
cuit functions as a power switch with variable 
amplitude capability. Refer to Figure 4-6 for a 
simplified schematic and typical waveforms for the 
output circuit. Output from the width circuit is ap- 
plied to the output circuit through three stages of 
emitter followers (the first of which is omitted in 
Figure 4-6). In the initial state Qg and are re- 
verse biased. When the input signal reaches the base 
of (tp), it has an amplitude of approximately two 

volts. The positive-going portion of the signal (t^) 
strongly forward biases Qg, thus saturating Qg and 
turning on Q^. The circuit remains in this state until 
the input signal again goes negative (t^) turning Qg 
and off, and then the cycle repeats. The output 
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Figure 4-6. Output Circuit Simplified Schematic and Waveforms 
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signal amplitude is varied by means of Amplitude 
Vernier RegulatorQ43l/Q432, which is simply a vari- 
able bias supply (E on Figure 4-6). The amplitude 

vernier control circuit (E^) supplies the bias voltage 

for Qg and Q^, thereby controlling current flow 




4-19. The output pulse polarity is also controlled in 
this circuit by PU1£E POLARITY switch S401 which 
reverses the input to Baiun Transformer T401, thus 
reversing the Attenuator input polarity. It should be 
noted that the entire Width and Output board is float- 
ing above ground, which allows the output pulse polarity 



reversal. Further control of the output puLse ampli- 
tude is provided by Output Attenuator A6. The Output 
Attenuator is designed to provide a 50-ohm input and 
output impedance, and the proper division ratios for 
various output amplitude ranges. 

4-20. POWER SUPPLY CIRCUIT. 

4-21. The power supply for the Model 222A (refer to 
Figures 4-7 £uid 5-18) is a standard regulated power 
supply which is self protected to prevent excessive 
current flow. Power leads for Width and Output 
board A4 (which is floating) are decoupled by the 
action of Trifilar Coll LI. 
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Figure 4-7. Power Supply Circuit Block Diagram 
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Table 5-1. Required Test Equipment 



Recommended Instrument 


Required 

Characteristics 


Required for 


Type 


Model 


Sampling 

Oscilloscope 


hpl85B 
with 187C 


1 Gc (GHz) Bandwidth 


Performance 

Check 


10:1 Divider 


hpl0214A 


1 Gc (GHz) Bandwidth 


Performance 

Check 


50-ohm Tee 


hpl0221A 


1 Gc (GHz) Bandwidth 


Performance 

Check 


50-ohm Load 


GR 874- W50 


1 Gc (GHz) Bandwidth, 
1 w Minimum 
Power Rating 


Performance 

Check 


BNC Adapter 


hpl0218A 


1 Gc (GHz) Bandwidth 


Performance 

Check 


High Frequency 
Oscilloscope 


hpl75A with 
1750B and 1780A 


50 Me (MHz) Bandwidth, 
50 Mv/em Sensitivity 


Trouble- 

shooting 


50-ohm 

Feed-through 

Termination 


hplOlOOA 


BNC to BNC 
Connectors 


Trouble- 

shooting 


DC Voltmeter 


hp412A 


0. 1 V to 30 V 
Voltage Range, 
1% Accuracy 


Adjustments 
and Trouble- 
shooting 


Test Oscillator 


hpeSlA 


10 cps (Hz) to 10 Me (MHz) 
Output Range, 

1 V Ou^ut 


Performance 

Check 




Figure 5-1. Output Pulse Characteristics 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION. 

5-2. This section provides maintenance and service 
information for the Model 222A Pulse Generator. 
Performance check, adjustment procedures, trouble- 
shooting, and repair and replacement information are 
the major areas covered in this section. Component 
location and schematic diagrams are also included at 
the rear of the section. 

5-3. TEST EQUIPMENT. 

5-4. Test equipment required for maintaining and 
checking the performance of the Model 222A is listed 
in Table 5-1. Test equipment having characteristics 
similar to those listed in the table may be substituted 
for the performance check and adjustments. 

5-5. PERFORMANCE CHECK. 

5-6. The perfoi mance check verifies whether or not 
the Model 222A is operating within the ^ecificatlons 
as stated in Table 1-1. This check may be used as 
part of an incoming quality ccmtrol infection, as a 
periodic operational check, or after repairs and/or 
adjustments have been made. Recently calibrated 
test equipment should be used when performing this 
check. A Performance Check Record form is included 
inthis manual on Page 5-2a/b. When the initial Per- 
formance Check is performed, the actual readings 
should be entered on the form. The form should then 
beremovedfromthe manual and filed in a safe place, 
so that readings taken at a later date can be compared 
with the original readings. The performance check 
must be performed in the sequence given below. Do 
not attempt to start the checkout in mid-sequence, as 
succeeding steps are dependent on control settings 
and results of previous steps. 

5 . 7 . REPETITION RATE. 

5-8. The following procedure provides the initial 
test set-up for the Model 222A and test equipment, 
and checks the repetition rate upper limit specifica- 
tion. Proceed as follows: 

a. Connects 50-ohm Tee, loadedwith 50-ohm load, 
to the Model 222A PULSE OUTPUT connector. 

b. Connect Sampling Oscilloscope to the 50-ohm 
Tee through a 10:1 divider. 

c. Set Sampling Oscilloscope controls as follows: 



TIME SCALE 100 ns/cm 

TIME SCALE MAGNIFIER X5 

SENSITIVITY 100 mv/cm 



d. ConnectModel222ATRIGGEROUTPUT (-) con- 
nector to Sampling Oscilloscope TRIGGER INPUT 
connector. 

e. Set Model 222A controls as follows: 

REP RATE (CPS) IM-IOM 

VERNIER cw 



PULSE DELAY (msec) <. 1 

VERNIER ccw 

PULSE WIDTH (msec) ,03-. 05 

VERNIER ccw 

PULSE POLARITY + (plus) 

PULSE AMPLITUDE 10 

VERNIER Adjust for 10 v output 

f. Adjust Sampling Oscilloscope triggering for a 
stable display. 

g. The pulse period should not be more than S cm 
(100 ns). 

5-9. PULSE POLARITY. 

5-10. The pulse polarity check isperformed as follows: 

a. Set the Model 222A PULSE POLARITY control 
to - (minus). 

b. A negative pulse not less than 10 cm (10 volts) 
in amplitude should be obtained. 

c. Set the PULSE POLARITY control tack to + 
(plus). 

5-11. PULSE SHAPE. 

5-12. Thefollowingprocedureverifiesthepulse shape 
characteristics. Refer to Figure 5-1 for identifica- 
tion of characteristics. 

a. Set Model 222A REP RATE (CPS) control to 
lOOK-lM, and REP RATE VERNIER control to ccw. 

b. Set Sampling Oscilloscope TIME SCALE control 
to 20 ns/cm and TIME SCALE MAGNIFIER control 
to XI. 

c. Adjust Model 222A PULSE DELAY VERNIER 
controlfordisplayofapulse leading edge on the CRT. 

d. Adjust Model 222A PULSE WIDTH VERNIER 
control to obtain a pulse width of 5 cm on CRT. 

e. Adjust )Wodel222A PULSE AMPLITUDE VERN- 
IER control for pulse amplitude of 10 cm on CRT. 

f. SetOscUloscc^eTIMESCALEMAGNIFIER con- 
trol to X5. 

g. The following leading edge characteristics 
should be observed: 

Preshoot No more than 2 mm (2%) 

Overshoot and Ringing No more than 

4 mm peak (4%) 

Rise Time No more than 1 cm (4 ns) 

h. Adjust Oscilloscope DELAY control for di^lay 
of pulse trailing edge. 

i. The foliowing trailing ecfee characteristics 
should be observed: 



Preshoot No more than 4 mm (4%) 

Overshoot and Ringing No more than 

4 mm peak (4%) 

F^ll Time No more than 1 cm (4 ns) 
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5-13. PULSE AMPLITUDE 

5-14. This check verifies that the output pulse ampli- 
tude is within specifications. Proceed as follows: 

a. Set the Oscilloscope TIME SCALE MAGNIFIER 
control to XI. 

b. Set Model 222A PULSE AMPLITUDE VERNIER 
control fully ccw. 

c. The Oscilloscope display should be no more 
than 4 cm (4 volts) in amplitude. If 4 cm or less is 
observed, the ratio between cw and ccw is at least 
2. 5 tb 1. Therefore, at a . 1 volt pulse amplitude set- 
ting, the minimum of . 05 volts output canbe obtained. 

5-15. PULSE DELAY. 

5-16. Check the Model 222A pulse delay as follows: 

a. Set Model 222A PULSE DELAY (pSEC) control 
to . 1-. 5. 

b. Set the Oscilloscope TIME SCALE control to 
100 ns/cm, and the TIME SCALE MAGNIFIER control 
to XI. 

c. Adjust the Model 222A PUl^E DELAY VERNIER 
control from ccw to cw. 

d. The oscilloscope display pulse should move at 
least 4 cm (, 4 ps). 

5-17. EXTERNAL TRIGGER, 

5-18. The followingcheckverifies that the Model 222A 
will tri^erextemally as specified. Proceedasfollows: 

a. Set the Model 222A PULSE DELAY VERNIER 
control to obtain a pulse on the Oscilloscope CRT. 

b. Set the Model 222A REP RATE (CPS) control to 
EXT-. 

c. Connect the Test Oscillator ou^ut to the Model 
222A EXT TRIG INPUT connector, and set the Oscil- 
lator controlsforafrequencyof 10 cps (Hz) at 1 v p-p 
amplitude. 

d. The Oscilloscope should display a slow moving 
trace of the same pulse displayed previously when the 
Model 222A repetition rate was lOOK. 

e. Set Model 222A controls as follows: 



PULSE WIDTH (pSEC) .03-. 05 

VERNIER ccw 

PULSE DELAY (pSEC) <. 1 

VERNIER ccw 



f. Set Oscillator controls for frequency of 10 Me 
(MHz). 

g. Pulses of 1 cm (100 ns) period should appear on 
the oscilloscope CRT. 

5-19. ADJUSTMENTS. 

5-20. Procedures for making adjustments to the Model 
222A are presented in the following paragraphs. The 
adjustment controls are identified and their location 
shown in Figure 5-2. All adjustments are made from 
the top of the instrument, after the top cover has been 
removed. 



5-21. POWER SUPPLY. 

5-22. Measure and adjust each, supply voltage with the 
DCVoltmeter, using wire colors (identified by color- 
code numbers on schematic) to identify each voltage 
test point. Appropriate wires are easily accessible 
at the emitters of the series regulator transistors 
which are located on the fan shroud. All voltages are 
measured with reference to chassis ground. Adjust 
the supply voltages in order given in Table 5-2. 



Table 5-2. Power Supply Adjustments 



Supply 


Voltage 
Test Point 
Wire Color 


Adjustment 

Control 


-45 V 


violet 


R24 


-47 V 


white- violet 


R44 


-23. 5 V 


white- black- violet 


R64 



5-23. TRIGGER BIAS. 



5-24. ConnecttheleadsoftheDCVoltmeterto the col- 
lector leadsofQ101andQ102. These leads are easily 
accessible as thewhite-brownand white-yellowwires 
onrepetition rate switch S102. Adjust R104to obtain 
zero volts between these circuit points. 

5-25. TROUBLESHOOTING. 

5-26. To locate trouble in the Model 222A, start with 
a thorough visual inspection and then proceed to elec- 
trical checkout as necessary. During the visual in- 
spection look for burned or loose components, loose 
wire connections, orany other similarconditionwhich 
suggestsa source of trouble. Repair any faulty com- 
ponent or connection that is isolated duringthe visual 
inspection and check instrument performance before 
continuing to troubleshoot the instrument. 

5-27. If no obvious fault is located duringthevisual 
inspection proceed with the electrical checkout. Use 
thedetailedblockdiagrams in Section IV and the typi- 
cal waveforms provided neareach schematic diagram 
as aids in isolating the trouble to a particular circuit. 
Begin checking waveforms (in numerical order) in the 
repetition rate circuit, shown in Figure 5-5, and then 
proceedalongthesignal path throu^ the output circuit 
usingwaveforms shown in Figures 5-8, 5-12, and 5-15. 
Conditicxisformeasurmentof waveforms and dc volt- 
agesare given in Table 5-3. When animproperwave- 
form (or no waveform at all) is detected along the 
signal path, the trouble will most likely be in that cir- 
cuitarea. Whentroubleappearsprobable in a partic- 
ular circuit, check the dc voltages given on the 
schematic diagram to further isolate the defect. Refer 
to Table 5-4 for schematic diagram notes. 



WARNING 



Power fuse is hot, even though 
power switch is off. 

5-28. REPAIR AND REPLACEMENT. 

5-29. Repair of the Model 222A consists basically of 
replacing defective components located during trouble- 
shooting. The following paragraphs provide information 
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PERFORMANCE CHECK RECORD 



Paragraph 

Reference 


Check 


Results 

Required Actual 


5-6 step g 


Internal R^etition Rate Upper Limit 


= 5 cm 






5- 10 step b 


Pulse Polarity Reversal 






■ “ 


§10 cm 






5- 12 step g 


Leading Edge Characteristics 
Preshoot 

Overshoot and Ringing 
Rise Time 

Trailing Edge Characteristics 
Preshoot 

Overshoot and Ringing 
Fall Time 




= 2 mm 








54 mm 








?1 cm 








?4 mm 








s 4 mm 








§ 1 cm 


1 




5- 14 step c 


Pulse Amplitude 


— 


54 cm 






5- 16 step d 


Pulse Delay 


— 


?4 cm 






5- 18 step d 


External Trigger Lower Limit 


— 


10 cps 






5-18 step g 


External Trigger Upper Limit 


10 Me 
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on the identification and location of all components 
in the Model 222A, andbasic considerations when re- 
pairing etchedcircuit boards. If satisfactory operation 
or repair cannot be accomplished, contact your near- 
est Hewlett-Packard Sales Service Office (addresses 
given at rear of this manual). If shipment of the in- 
strument to the Sales Service Office for repair Is 
recommended, refer to Paragraph 2-6 for repackag- 
ing information. Refer to Section VI for part numbers 
of replaceable parts and ordering instructions. 

5-30. COMPONENT IDENTIFICATION. 

5-31. All electrical components in the Model 222A are 
identified on the schematics with a reference designa- 
tion. Location of components mounted on etchedcir- 
cuit boards or switches is provided in the component 
location figures preceding the schematic diagram of 
the circuit concerned. All electrical components not 
mounted on etched circuit boards or switches are 
identified in Figure 5-2. 

5-32. In addition to the component location figures, 
each semiconductor in the instrument is identified by 
its reference designation etched on the circuit board 
near the component. To help withproper replacement 
of semiconductors, the emitter or cathode connection 
is identified by a small dot etched on the circuitboard 
beside the connection point. 

5-33. SERVICING ETCHED CIRCUIT BOARDS. 

5-34. Etched circuit boards used in the Model 222A 
have components mounted on one side of the board, 
conductive strips on both sides, and plated-through 
component mounting holes. Hewlett-PackardService 
Note M-20D contains useful information on etched 
circuit board repair. Important considerations are 
as follows; 

a. Use a low heat (37 to 47. 5 watts, less than 600’F 
idling temperature), slightly bent chisel tip (1/16 to 
1/6 inch diameter) solderingiron; anda small diame- 
ter, high tin content solder. If a rosin solder is used, 
clean the area thoroughly after soldering. 

b. Components may be removed by placing the sol- 
dering iron on the component lead on either side of the 
board, and pulling up on the lead. If heat is applied 
to the component side of the board, greater care is 
required to avoid damage to the component (especially 
true for semiconductors). Ifheat damage may occur, 



grip the lead with a pair of pliers to provide a heat 
sink between the soldering iron and component. 

c. If a component is obviously damaged or faulty, 
clip the leads close to the componentand then unsolder 
the leads from the board. 

d. Large components such as potentiometers may 
be removed by rotating the soldering iron from lead 
to lead and applying steady pressure to lift the part 
free (the alternative is to clip the leads of a damaged 
part). 

e. Since the conductor part of the etched circuit 
board is a metal plated surface covered with solder, 
use care to avoidoverheatingandliftineofthe conduc- 
torfromtheboard. Aliftedconductor may becement- 
ed back inplace with aquick-drying acetate base cement 
(use sparingly) having good insulating properties. 
Another method for repair is to solder a section of 
good conducting wire along the damaged area. 

f. Clear the solder from the component hole before 
inserting a new component lead. Heat the solder in 
the hole, remove the iron, andquickly insert apointed 
non-metalic object, such as a toothpick. 

g. Shape the new component leads and clip to 
proper length. Insert the leads into the holes, apply 
heat and solder (preferably on the side opposite the 
component). 

5-35. PERIODIC MAINTENANCE. 

5-36. GENERAL. 

5-37. The air intake fan motor needs little lubrication 
or preventive maintenance. About twice ayear, place 
one or two drops of light oil on the shaft at the front 
and rear bearing supports. It is also recommended 
as preventive maintenance that the interior of the in- 
strument be cleared of any accumulated dust when 
necessary. 

5-38. AIR FILTER. 

5-39. Inspect the air filter (rear of instrument) regu- 
larly and cleanit beforedust canrestrict the air flow. 
To clean the air filter, remove it and tap gently on a 
hard surfacetoremoveaccumulateddlrt, then replace. 
It should be noted thatthis new improvedfilter is more 
serviceable in that coating the filter is not necessary 
and is not recommended. 
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Table 5-3. Conditions for Waveform and DC Voltage Measurements 



DC VOLTAGE MEASUREMENTS 
Model 222A controls set as follows: 



REP RATE (CPS) EXT- 

PULSE POLARITY - (negative) 

PULSE AMPUTUDE VERNIER 3 o'clock 



Position of all other controls has no effect on readings. 
Connect 50-ohm Load to PULSE OUTPUT connector. 

All voltages measured with reference to chassis ground. 
Voltage readings are considered normal if within ±10% 



of voltage given. 

WAVEFORMS 

Model 222A controls set as follows: 

REP RATE (CPS) lOOK-lM 

VERNIER ccw 

PULSE DELAY (USEC) 5-5 

VERNIER 12 o'clock 

PULSE WIDTH (USEC) 5-5 

VERNIER 12 o'clock 

PULSE AMPLITUDE 10 

VERNIER 3 o'clock 

PULSE POLARITY - (negative) 

Oscilloscope controls set as follows: 

SWEEP TIME 5 usec/cm 

TRIGGER SOURCE EXT 

TRIGGER LEVEL - (negative) 



All waveforms are referenced to show time relationships 
TimereferenceAis an arbitrary point which corresponds 
to the positive-going output of the repetition rate multivi- 
brator (Q112 collector). Position of time reference B is 
related to A and is a function of the delay setting. 
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Table 5-4. Schematic Diagram Notes 



Refer to MIL-STD-I5-1 for 



Unless otherwise indicated; 

capacitance in picofarads 
inductance in microhenries 
resistance in ohms 






Etched circuit board 



= Front panel marking 



r 1 

— J 



= Rear panel marking 



= Front panel control 



schematic symbols not listed in this table. 




Waveform test point 
(with number) 




Common point 
(with letter) 



0 



= Avalanche (zenei) diode 



= Tunnel diode 



= Step recovery diode 




Screwdriver Adjustment 

Clockwise end of vari- 
able resistor 

Primary signal path 
Feedback path 



Numbers in parentheses indicate wire color using 
resistor color code, e.g. WHT-RED-GRN is (9-2-5). 



0 


- Black 


5 - Green 


1 


- Brown 


6 - Blue 


2 


- Red 


7 - Violet 


3 


- Orange 


8 - Gray 


4 


- Yellow 


9 - White 



P/0 = Part of 

* = Optimum value selected 
at factory, avers^e 
value shown; part may 
have been omitted. 



= Single pin inter- 
connection connector 
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Figure 5-2. Model 222A Connponent Location and Adjustments 



02543-2 









Model 222A 



Section V 
Figure 5-3 




R252 

R253 C236 
0217 Q2I6 
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R227 
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R233 
CR2I2 
L205 
R23I 

0208 R225 
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CR209 
Y C2I I 

207 R2I3 

CR205 
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RI54 

C138 
0109 RI53 
RI67 
RI40 
0108 CRII2 
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CII9 0112 
CRMI 

RI38 ^1 
RI35 
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RIK 
RIOS 
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0209 



R2I4 

R2IS 



R245 

R243 

CR2I5 



R2I8 

C2I2 

CR207 

CR20e 

CR203 

R207 



0205 



CRI2I 

RI64 0121 
CRI24 



CRI22 CRI23 
RI62 
R238 



RI39 

Llll 

RI33 

• cm 

I RI34 

-'■a Clio 

RII8 

CI09 

':^08 



RI2I 

RI22 

R123 

CI14 

RI06 

RI02 

CRI03 0102 

CRI04 

CRIOl 

CRI02 0101 
RI29 



CI06 
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RI48 
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DESIG 
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DESIG 
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GRID 
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CIO! B-e 
CIOZ B-6 
ClOe E-6 
CIO» E-S 
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ciia D-4 
Clio D-4 
C131 E-4 
C134 E-3 

C135 D-3 
C138 D-3 
C141 F-3 

c:o» E-2 

C211 D-3 



C312 C-2 
C21S D-3 
C339 0-1 
C233 A-3 
C233 B-2 
C236 B-1 
CRIOl C-5 
CR103 C-6 
CRI03 C-S 
CR104 C-5 
CHIOS E-S 
CRlll D-4 
CRI12 D-4 
CRI3I B-3 
CR133 B-4 
CR123 B-4 
CR124 B-3 



CR201 £-3 
CR303 C-3 
CR20S D-3 
CR20S C-3 
CR207 C-3 
CR209 D-2 
CR3U D-2 
CR2I2 D-2 
CR213 E-3 
CR3I4 E-1 
CR2IS B-3 
Llll E-4 
L205 D-2 
L206 D-2 
QlOl C-6 
Q102 C-5 
QI05 C-4 



R102 C-S 
RIOS B-5 
RI04 B-5 
RlOe C-S 
RI07 D-6 
R108 D-5 
Riot D-5 
RllO D-5 
RlII D-S 
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R115 E-6 
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RI2I C-4 
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R129 C-6 

R130 C-4 
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R134 E-4 

R13S D-S 
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R139 E-4 
R140 D-4 

RI46 D-6 
RlSl E-3 
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RISS E-3 
RIS6 E-3 
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R16I B-3 
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R164 B-3 
R16S B-3 
R207 C-3 
R210 E-l 
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R213 D-3 
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R22S D-2 
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R231 D-2 
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R241 B-2 

R242 B-2 
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R24S B-2 
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R2S3 B-1 
R254 C-l 
R2SS C-l 



Figure 5-3. Component Locations on Al, Rate and Delay Circuit Board 
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Figure 5-5. Waveforms at Tesl|»ints in Repetition Rate Circuit 
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Figure 5-6. Repetition Rate Circuit Schematic 
Diagram 
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Figure 5-7. Component Locations on A3, Pulse Delay Switch 



02543-1 



5-11 




Model 222A 




4 



FROM one 
IRATE CIRCUIT] 



TO 

RIS3B RIS4 
(RATE CIRCUIT) 



( 

I 




I 

|p/0 Al RATE a DELAY BOARD 



02543-2 



-A 



C232 
.01 UF 




DELE 






Section V 
Figure 5-9 




TO C30I ON A4 



TO CS02 ON *« 



COrrRcCHT IMS Br HCWLETT-nOtRO CO. 
I>la -SCkai CIRCUIT-9«I- 



Figure 5-9. Pulse Delay Circuit Schematic 
Diagram 
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Figure 5-10. Cnmiwnent Locations on A4. Width and Output Circuit Board 
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Figure 5-13. Pulse Width Circuit Schematic 
Diagram 
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Figure 5-16. Output and Attenuator Circuits 
Schematic Diagram 
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Figure 5-17. Component Locations on A7, Power Supply Circuit Board 
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Figure 5-18. Power Supply Circuit Schematic 
Diagram 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. Table 6-1 lists parts in alpha- 
numerical order of their reference designations and 
indicates the description and hp part number of each 
component, together with any applicable notes. Parts 
not identified by a reference designation are listed 
undermiscellaneousat the end of Table 6-1. Table 
6-2 lists parts in numerical order of their hp part 
number and provides the following information for 
each item: 

a. Description of the part (see list of abbreviations 
below). 

b. Typical manufacturer of the part in a five-digit 
code, except where Hewlett-Packard Company is the 
manufacturer. See list of manufacturer codes in 
Table 6-3. 

c. Manufacturer's part number. 

d. Total quantity used in the instrument (TQ column). 



6-3. ORDERING INFORMATION. 

6-4. To orderareplacement part, address order or 
inquiry to your local Hewlett-Packard Sales/Service 
Office (see list of addresses at rear of this manual), 
andsupply the hp part number of the item(s) from the 
tables. 

6-5. To orderapartnot listed in the tables, provide 
the following information: 

a. Model number of the instrument. 

b. Complete serial number (eight digits) of the 
instrument. 

c. Description of the part including function and 
location. 

6-6. To order a part from a manufacturer other than 
Hewlett-Packard Company, provide the complete 
part description and the manufacturer's part number 
from Table 6-2. 



REFERENCE DESIGNATORS 



A 




aasetnbly 


E 


> miBc electronic part 


MP 


m 


mechajilcRl pari 


TB 


a 


terminal board 


B 


s 


motor 


F 


. fuse 


P 


g 


plug 


TP 


• 


test point 


C 


s 


capacitor 


FL 


. filler 


Q 


a 


transistor 


v 


t 


vacuum tube, neon 


CP 


• 


coupling 


J 


. Jack 


R 




resistor 






bulb, photocell, etc. 


CB 


c 


diode 


K 


• relay 


RT 


1 


thermistor 


W 


« 


cable 


DL 


r 


delay line 


L 


' Inductor 


S 


t 


switch 


X 


a 


socket 


DS 


* 


device signaling (lamp) 


M 


* meler 


T 


s 


transformer 


Y 


• 


crystal 










ABRREVIATtON.S 












A 


S 


amperes 


CE 


. germanium 


N/C 


. 


normally closed 


RMO 




rack mount only 


A.F.C 


s 


automatic frequency control 


CL 


-- glass 


NE 


* 


neon 


RMS 


S 


root-mean-square 


AMPL 




amplifier 


CRD 


• ground(ed) 


NI PL 


» 


nickel plate 














H 


V benrles 


N/O 


* 


normally open 


S-B 


s 


slow -blow 


B.P.O. 




beat frequency oscillator 


HQ( 


a .hexagonal 


NPO 




negative positive zero 


SCR 


E 


screw 


BE CU 


X 


beryllium copper 








(zero temperature 


SE 


• 


selenium 


BH 




binder bead 


HG 


a mereury 






coefficient) 


SECT 


« 


sect ion (s) 


BP 


- 


bandpass 


hp 


= Hewlett-Packard 


NRFR 


> 


not recommended for 


SEMICON 


1 . semiconductor 


BRS 


a. 


brass 


UB 


« bour(a) 






field replacement 


SI 


« 


silicon 


BWO 


- 


backward wave oscillator 


IF 


. Intermediate freq 


NSR 


* 


not separately 


SIL 


» 


silver 








IMPC 


= Impregnated 






r^Uceable 


8L 


= 


slide 


CCW 




counter-clockwise 


INCD 


. Incandescent 








SPL 


» 


special 


CER 


« 


ceramic 


INCL 


• lnclude(s) 


OBD 


» 


order by description 


SST 


= 


stainless steel 


CMO 


s 


cabinet mount only 


INS 


= Insutallon(ed) 


OH 


s 


oval head 


SR 


= 


split ring 


COEF 


= 


coefficient 


INT 


. internal 


OX 


= 


oxide 


STL 


= 


steel 


COM 


s 


common 


















COMP 




composition 


K 


. kilo* 1000 


P 


= 


peak 


TA 


S 


tantalum 


CONN 


X 


connector 






PC 


a 


printed circtiit 


TD 


» 


time delay 


CP 


a 


cadmium plate 


LIN 


= linear taper 


PF 


s 


picofarads . 


TGL 


« 


toggle 


CRT 


s 


cathode-ray tube 


UC WASH c lock washer 






10-19 farads 


n 


* 


titanium 


cw 




clockwise 


LCK 


= logarithmic taper 


PH BR2 


; s 


phMphor bronze 


TOL 


- 


tolerance 








LPF 


* low pass filter 


PHL 


S 


PbllBps 


TRIM 


* 


trimmer 


DEPC 


s 


deposited carbon 






PIV 


S 


peak inverse voltage 


TWT 




traveling wave tube 


DR 


S 


drive 


M 


" mlUi = 10-* 


P/O 


a 


part of 














MEG 


= meg = to® 


POLY 


s 


polystyrene 


U 


S 


micro = 10 "® 


ELECT 


s 


electrolytic 


METFLM = metal film 


PORC 


a 


porcelain 








ENCAP 


= 


encapsulated 


MFR 


. manufacturer 


POS 


£ 


posIUon(s) 


VAR 


a 


variable 


EXT 


s 


external 


MINAT 


. miniature 


POT 


a 


potentiometer 


VDCW 


' = 


dc working volts 








MOM 


- momentary 


PP 


= 


peak-to-pe^ 








F 


« 


farads 


MTG 


s mounting 


PT 


a 


point 


W/ 


= 


with 


FH 


B 


flat head 


MY 


= "mylar" 


RECT 


= 


rectifier 


W 


a 


watts 


FtL H 


S 


fillister head 






RF 


= 


radio frequency 


WW 


- 


wi rewound 


FXD 


S 


fixed 


N 


= nano {10'®) 


RH 


a 


round bead 


W/O 


- 


without 
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Reference 

Designation 


$ Part No. 
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Note 


A1 




00222-66501 


ASSY: ETCHED CKT (RATE and DELAY) 




A2 




00222-61901 


ASSY: SWITCH (RATE) 




A3 




00222-61902 


ASSY: SWITCH (DELAY) 




A4 




00222-66502 


ASSY: ETCHED CKT (WIDTH and OUTPUT) 




A5 




00222-61903 


ASSY: SWITCH (WIDTH) 




A6 




00222-63401 


ASSY: SWITCH (ATTENUATOR) 




A7 




00222-66503 


ASSY: ETCHED CKT (POWER SUPPLY) 




B1 




3140-0052 


MOTOR: FAN SHADED POLE 




DSl 




1450-0048 


INDICATOR; NEON RED 




FI 




2110-0007 


FUSE; 1 AMP SLOW BLOW (for 115 v operation) 






2110-0008 


FUSE; 1/2 AMP SLOW BLOW (for 230 v operation) 




FLl 




9110-0082 


FILTER: RH LINE (Includes Jl) 




Cll 




0150-0012 


C: FXD CERO.Ol nf 20% lOOOVDCW 




C12 




0150-0012 


C: FXD CER 0. 01 Mf 20% lOOOVDCW 




C13 




0180-0047 


C: FXD ELECT 500 pf 75VDCW 




C14 




0160-2056 


C; FXD MY 0. 22 pf 20% 200VDCW 




C15 




0180-0049 


C: FXD ELECT 20 pf 50VDCW 




C16 




0180-0109 


C: FXD ELECT 18 pf lOOVDCW 




C17 


THRU 








C30 






NOT ASSIGNED 




C31 




0150-0012 


C: FXD CERO.Ol pf 20% lOOOVDCW 




C32 




0150-0012 


C; FXD CER 0. 01 pf 20% lOOOVDCW 




C33 




0180-0047 


C: FXD ELECT 500 pf 75VDCW 




C34 




0160-2056 


C: FXD MY 0. 22 pf 20% 200VDCW 




C35 




0180-0049 


C: FXD ELECT 20 pf 50VDCW 




C36 




0180-0050 


C: FXD ELECT 40 pf -15% +100%50VDCW 




C37 


THRU 








C50 






NOT ASSIGNED 




C51 




0150-0012 


C: FXD CERO.Ol pf 20% lOOOVDCW 




C52 




0150-0012 


C: FXD CER 0. 01 pf 20% lOOOVDCW 




C53 




0180-0047 


C: FXD ELECT 500 pf 75VDCW 




C54 




0160-2056 


C: FXD MY 0. 22 pf 20% 200VDCW 




C55 




0180-0049 


C: FXD ELECT 20 pf 50VDCW 




C56 




0180-0047 


C: FXD ELECT 500 pf 75VDCW 




C57 

ClOO 


THRU 




NOT ASSIGNED 




ClOl 




0150-0121 


C: FXD CER 0. 1 pf -20% +80% 50VDCW 




C102 




0180-0050 


C: FXD ELECT 40 pf -15% +100% 50VDCW 




C103 

C104 


AND 




NOT ASSIGNED 




C105 




0150-0093 


C: FXD CER 0. 01 pf -20% +80% lOOVDCW 




C106 

C107 


AND 


0180-0049 


C: FXD ELECT 20 pf 50VDCW 




C108 






NOT ASSIGNED 
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C109 




0150-0121 


C: FXD CER 0. 1 pf -20^r +80^ 50VDCW 


Clio 




0140-0191 


1 C: FXD MICA 56 PF 5% 300VDCW 


cm 




0140-0225 


C: FXD MICA 300 PF 1% 300VDCW 


C112 

C113 


AND 




NOT ASSIGNED 


Cl 14 




0180-0116 


C: FXD ELECT TA 6. 8 fif lO'o 35VDCW 


C115 

C116 


AND 


0150-0121 


C: FXD CER 0. 1 pf -20^n +80% 50VDCW 


C117 






NOT ASSIGNED 


C118 




0140-0145 


C: FXD MICA 22 PF 5% 500VDCW 


C119 




0140-0200 


C: FXD MICA 390 PF 5%300VDCW 


C120 

C121 


AND 




NOT ASSIGNED 


C122 




0160-0346 


C: FXD MICA 5100 PF 5% 300VDCW 


C123 




0160-0165 


C: FXD MY 5600 PF 10% 200VDCW 


C124 




0180-1713 


C: FXD ELECT TA 0. 56 /if 5% 35VDCW 


C125 




0180-1712 


C: FXD ELECT TA 5. 6 *if 5% 35VDCW 


C126 




0180-1718 


C: FXD ELECT TA 56 pf 10%20VDCW 


C127 




0150-0084 


C; FXD CER 0. 1 pf -20% +80% 50VDCW 


C128 


THRU 






C130 






NOT ASSIGNED 


C131 




0160-0155 


C: FXD MY 3300 PF 10% 200VDCW 


C132 

C133 


AND 




NOT ASSIGNED 


C134 




0140-0209 


C: FXD MICA 5 PF 10% 500VDCW 


C135 

C136 


AND 


0140-0145 


C: FXD MICA 22 PF 5% 500VOCW 


C137 






NOT ASSIGNED 


C138 


1 

1 


0140-0225 


C: FXD MICA 300 PF 1% 300VDCW 


C139 

CI40 


AND 1 




NOT ASSIGNED 


C141 




0150-0093 


C: FXD CER 0.01 pf -20% +80% lOOVDCW 


C142 


THRU 






C208 






NOT ASSIGNED 


C209 




0150-0121 


C; FXD CER 0. 1 pf -20% +80% 50VDCW 


C210 






NOT ASSIGNED 


C211 




0140-0175 


C: FXD MICA 39 PF 2% 300VDCW 


C2 12 




0140-0175 


C: FXD MICA 39 PF 2% 300VDCW 


C213 


AND 






C214 






NOT ASSIGNED 


C215 

C216 


AND 


0140-0216 


C: FXD MICA 120 PF 2% 300VDCW 


C217 






NOT ASSIGNED 


C218 




0160-2275 


C: FXD MICA 430 PF 1% 500VDCW 


C219 




0160-0346 


C: FXD MICA 5100 PF 5% 300VDCW 


C220 




0160-0165 


C: FXD MICA 5600 PF 10% 200VDCW 


C221 




0180-1713 


C: FXD ELECT TA 0. 56 fil 5% 35VDCW 


C222 




0180-1712 


C: FXD ELECT TA 5. 6 pf 5% 35VDCW 


C223 

C224 


AND 




NOT ASSIGNED 
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C225 


0150-0093 


C: FXD CER 0.01 pf -20% +80% lOOVDCW 




C226 THRU 








C231 




NOT ASSIGNED 




C232 


0150-0093 


C: FXD CER 0. 01 fif -20% +80% lOOVDCW 




C233 


0140-0202 


C: FXD MICA 15 PF 5% 500VDCW 




C234 AND 








C235 




NOT ASSIGNED 




C236 


0140-0145 


C: FXD MICA 22 PF 5% 500VDCW 




C237 THRU 








C300 




NOT ASSIGNED 




C301 


0140-0081 


C; FXD MICA 56 PF 1% 500VDCW 




C302 


0140-0081 


C: FXD MICA 56 PF 1% 500VDCW 




C303 THRU 








C305 




NOT ASSIGNED 




C306 


0140-0214 


C: FXD MICA 60 PF 5% 300VDCW 




C307 AND 








C308 




NOT ASSIGNED 




C309 


0150-0121 


C: FXD CER 0. 1 ixt -20% +80% 50VDCW 




C310 




NOT ASSIGNED 




C311 


0140-0175 


C: FXD MICA 39 PF 2% 300VDCW 




C312 


0140-0175 


C: FXD MICA 39 PF 2% 300VDCW 




C313 AND 








C314 




NOT ASSIGNED 




C315 


0140-0176 


C: FXD MICA 100 PF 2% 300VDCW 




C316 AND 








C317 




NOT ASSIGNED 




C318 


0160-2275 


C: FXD MICA 430 PF 1% 500VDCW 




C319 


0160-0346 


C: FXD MICA 5100 PF 5% 300VDCW 




C320 


0160-0165 


C: FXD MY 5600 PF 10% 200VDCW 




C321 


0180-1713 


C: FXD ELECT TA 0. 56 pf 5% 35VDCW 




C322 


0180-1712 


C: FXD ELECT TA 5. 6 ill 5% 35VDCW 




C323 THRU 








C327 




NOT ASSIGNED 




C328 


0140-0202 


C: FXD MICA 15 PF 5%500VDCW 




C329 THRU 








C400 




NOT ASSIGNED 




C401 


0150-0093 


C: FXD CER 0. 01 yf -20% +80% lOOVDCW 




C402 


0150-0121 


C: FXD CER 0. 1 fif -20% +80% 50VDCW 




C403 THRU 








C405 




NOT ASSIGNED 




C406 


0150-0093 


C: FXD CER 0. 01 pf -20% +80% lOOVDCW 




C407 


0150-0121 


C: FXD CER 0. 1 fif -20% +80% 50VDCW 




C408 THRU 








C410 




NOT ASSIGNED 




C411 


0150-0093 


C: FXD CER 0. 01 jif -20% +80% lOOVDCW 




C412 


0150-0121 


C: FXD CER 0. 1 pf -20% +80% 50VDCW 
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C413 

C415 


THRU 




NOT ASSIGNED 


C416 




0150-0093 


C: FXD CER 0. 01 ^f -20'^ +80^0 lOOVDCW 


C417 




0150-0121 


C: FXD CER 0. 1 /if -20% +80% 50VDCW 


C418 

C420 


THRU 




NOT ASSIGNED 


C421 




0180-0117 


C; FXD ELECT TA 2. 7 fit 10% 35VDCW 


C422 

C423 


THRU 


0180-0117 


C: FXD ELECT TA 2. 7 fxi 10% 35VDCW 


C425 






NOT ASSIGNED 


C426 




0150-0093 


C: FXD CER 0.01 (xf-20%+80% lOOVDCW 


C427 




0150-0093 


C: FXD CER 0.01 (xf -20% +80% lOOVDCW 


C428 




0150-0093 


C: FXD CER 0.01 Ml -20% +80% lOOVDCW 


C429 




0160-0127 


C: FXD CER 1 fif 20%25VDCW 


CRll 




1901-0028 


DIODE: SILICC»4 


CR12 




1901-0028 


DICOE: SILICON 


CR13 




1902-3295 


DIODE: AVALANCHE 33.2 v 


CR14 




1902-0064 


DICOE: AVALANCHE 7. 5 v 


CR15 




1910-0016 


DICOE: GE 


CR16 

CR30 


THRU 




NOT ASSIGNED 


CR31 




1901-0026 


DICOE: SILICON 


CR32 




1901-0026 


DIODE: SILICCW 


CR33 






NOT ASSIGNED 


CR34 




1902-0031 


DIODE: AVALANCHE 12. 7 v 


CR35 

CR36 


THRU 


1910-0016 


DIODE: GE 


CR50 






NOT ASSIGNED 


CR51 




1901-0026 


DIODE: SILICC»4 


CR52 




1901-0026 


DI05E: SILICON 


CR53 






NOT ASSIGNED 


CR54 




1902-0031 


DICOE: AVALANCHE 12. 7 v 


CR55 






NOT ASSIGNED 


CR56 




1901-0040 


DICOE: SILICCW 


CR57 

CRIOO 


THRU 




NOT ASSIGNED 


CRIOI 




1910-0016 


DICOE: GE 


CR102 




1910-0016 


DICOE: GE 


CR103 




1910-0016 


DICOE: GE 


CR104 

CR105 


THRU 


1910-0016 


DICOE: GE 


CR107 






NOT ASSIGNED 


CR108 




1902-0064 


DIODE: AVALANCHE 7. 5 v 


CR109 

CRllO 


AND 




NOT ASSIGNED 
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CRlll 


1901-0040 


DIODE: SILICON 




CR112 


1901-0040 


DIODE: SILICON 




CR113 AND 








CR114 




NOT ASSIGNED 




CR115 


1902-0048 


DIODE: AVALANCHE 6. 81 v 




CR116 THRU 








CR120 




NOT ASSIGNED 




CR121 


1902-0034 


DICX5E: AVALANCHE 5. 8 v 




CR122 


1901-0040 


DIC©E: SILICON 




CR123 


1901-0040 


DIODE: SILICON 




CR124 


1910-0016 


DICOE: GE 




CR125 THRU 








CR200 




NOT ASSIGNED 




CR201 


1902-0034 


DIODE: AVALANCHE 5.8 v 




CR202 




NOT ASSIGNED 




CR203 


1902-0184 


DIODE: AVALANCHE 16.2 v 




CR204 




NOT ASSIQ4ED 




CR205 


1901-0040 


DIC»E: SILICON 




CR206 


1901-0040 


DICOE: SILICON 




CR207 


1901-0040 


DIODE: SILICON 




CR208 




NOT ASSIGNED 




CR209 


1901-0179 


DIODE: SILICC»l 




CR210 




NOT ASSIC34ED 




CR211 


1901-0179 


DIODE: SILICON 




CR212 


1902-3107 


DIODE: AVALANCHE 5.76 v 




CR213 


1901-0040 


DIODE; SILICON 




CR214 


1902-0126 


DIODE: AVALANCHE 2.61 v 




CR215 


1902-0184 


DICM5E: AVALANCHE 16. 2 v 




CR216 THRU 








CR300 




NOT ASSIGNED 




CR301 


1902-0034 


DIODE: AVALANCHE 5.8 v 




CR302 


1902-3256 


DIODE: AVALANCHE 23. 7 v 




CR303 AND 








CR304 




NOT ASSIGNED 




CR305 


1901-0040 


DICOE: SILICON 




CR306 


1901-0040 


DIC»E: SILIC(»J 




CR307 


1901-0040 


DIC»E: SILICC»I 




CR308 




NOT ASSIGNED 




CR309 


1901-0179 


DIODE: SILICCW 




CR310 




NOT ASSIGNED 




CR311 


1901-0179 


DIODE: SILICON 




CR312 


1902-0072 


DIODE: AVALANCHE 7. 87 v 




CR313 THRU 








CR400 




NOT ASSIGNED 




CR401 


1901-0194 


DIODE: SILICON 
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CR402 




1901-0194 


DIODE: SILICON 




CR403 




1901-0194 


DIODE: SILICON 




CR404 


THRU 








CR407 






NOT ASSIGNED 




CR408 




1901-0040 


DIC»E: SILICON 




CR409 


AND 








CR410 






NOT ASSIGNED 




CR411 




1902-0173 


DIC®E: AVALANCHE 9. 53 v 




J1 






NSR; P/O FLl 




J2 


THRU 








JlOO 






NOT ASSIGNED 




JlOl 




1250-0140 


CONNECTOR: BNC (P/O WlOl) 




J102 




1250-0140 


CONNECTOR: BNC (P/OW102) 




J103 


THRU 








J400 






NOT ASSIGNED 




J401 




1250-0140 


CONNECTOR: BNC (P/OW403) 




LI 






NSR (consists of power supply leads wound on toroid core) 




L2 


THRU 








LlOO 






NOT ASSIGNED 




LlOl 




9170-0029 


INDUCTOR: BEAD 




L102 




9170-0016 


INDUCTOR: BEAD 




L103 


THRU 








LllO 






NOT ASSIGNED 




Llll 




9140-0143 


COIL: RF 3. 3 fih 




LI 12 


THRU 








L200 






NOT ASSIGNED 




L201 




9170-0016 


INDUCTOR: BEAD 




L202 




9170-0016 


INDUCTOR: BEAD 




L203 


AND 








L204 






NOT ASSIGNED 




L205 




9140-0170 


COIL; . 15 fih 




L206 




9170-0016 


INDUCTOR: BEAD 




L207 


THRU 








L300 






NOT ASSIGNED 




L301 




9170-0016 


INDUCTOR: BEAD 




L302 




9170-0016 


INDUCTOR: BEAD 




L303 


AND 








L304 






NOT ASSIGNED 




L305 




9140-0170 


COIL: . 15 Mh 




L306 




9170-0016 


INDUCTOR: BEAD 




L307 


AND 








L30e 






NOT ASSIGNED 




L309 




9140-0170 


COIL: . 15 Mh 




L310 


THRU 








L400 






NOT ASSIGNED 




L401 




9170-0016 


INDUCTOR: BEAD 




L402 




9140-0158 


COIL: 1 uh 




L403 






NOT ASSIGNED 
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L404 


9140-0158 


COIL: 1 




L405 


9140-0158 


COIL: 1 Mh 




L406 AND 








L407 




NOT ASSIGNED 




L408 


9140-0158 


COIL: 1 *ih 




L409 


9140-0158 


COIL: 1 nh 




L410 




NOT ASSIGNED 




L411 


9140-0158 


COIL: 1 Mh 




L412 


9140-0158 


COIL: 1 Mh 




PI 




NSR: P/OWl 




P2 




NSR: P/0 W1 




Qll 


1850-0098 


TRANSISTOR: GE PNP 




Q12 


1850-0062 


TRANSISTOR: GE PNP 




Q13 


1850-0062 


TRANSISTOR: GE PNP 




Q14 THRU 








Q30 




NOT ASSIGNED 




Q31 


1850-0098 


TRANSISTOR: GE PNP 




Q32 


1850-0062 


TRANSISTOR: GE PNP 




Q33 


1850-0062 


TRANSISTOR: GE PNP 




Q34 THRU 








Q50 




NOT ASSIGNED 




Q51 


1850-0098 


TRANSISTOR- GE PNP 




Q52 


1850-0062 


TRANSISTOR GE PNP 




Q53 


1850-0062 


TRANSISTPR: GE PNP 




Q54 THRU 








QlOO 




NOT ASSIGNED 




QlOl 


1854-0019 


TRANSISTOR: SILICON NPN 




Q102 


1854-0019 


TRANSISTOR: SILICON NPN 




Q103 AND 








Q104 




NOT ASSIGNED 




Q105 


1854-0005 


TRANSISTOR: SILICON NPN 2N708 




Q106 AND 








Q107 




NOT ASSIGNED 




Q108 


1854-0005 


TRANSISTOR SILICON NPN 2N708 




Q109 


1854-0005 


TRANSISTOR: SILICON NPN 2N708 




QUO 




NOT ASSIGNED 




Qlll 


1854-0019 


TRANSISTOR SILICON NPN 




Q112 


1854-0019 


TRANSISTOR SILICON NPN 




Q113 AND 








Q114 




NOT ASSIGNED 




Q115 


1853-0015 


TRANSISTOR SILICON PNP 2N3640 




Q116 


1853-0015 


TRANSISTOR: SILICON PNP 2N3640 




Q117 THRU 








Q120 




NOT ASSIGNED 




Q121 


1853-0015 


TRANSISTOR SILICON PNP 2N3640 




Q122 THRU 








Q204 




NOT ASSIGNED 
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Q205 


1854-0213 


TRANSIffrOR: SIUCON NPN 2N2538 




Q206 


1854-0019 


TRANSISTOR: SIUCON NPN 




Q207 


1854-0213 


TRANSISTOR: SIUCON NPN 2N2538 




Q208 


1854-0213 


TRANSISTOR: SIUCON NPN 2N2538 




Q209 


1853-0016 


TRANSISTOR: SIUCON PNP 




Q210 AND 








Q211 




NOT ASSIGNED 




Q212 


1853-0015 


TRANSISTOR: SIUCCW PNP 2N3640 




Q213 


1853-0015 


TRANSISTOR: SIUCON PNP 2N3640 




Q214 AND 








Q215 




NOT ASSIGNED 




Q216 


1853-0015 


TRANSISTOR: SIUCON PNP 2N3640 




Q217 


1853-0015 


TRANSISTOR: SIUCON PNP 2N3640 




Q218 THRU 








Q300 




NOT ASSIGNED 




Q301 


1853-0015 


TRANSISTOR: SIUCCW PNP 2N3640 




Q302 


1853-0015 


TRANSISTOR: SIUCCM4 PNP 2N3640 




Q303 AND 








Q304 




NOT ASSIGNED 




Q305 


1854-0213 


TRANSISTOR: SIUCON NPN 2N2538 




Q306 


1854-0019 


TRANSISTOR: SIUC(M4 NPN 




Q307 


1854-0213 


TRANSISTOR: SIUCON NPN 2N2538 




Q308 


1854-0213 


TRANSISTOR: SIUCC»4 NPN 2N2538 




Q309 


1853-0016 


TRANSISTOR: SIUCCW PNP 




Q310 AND 








Q311 




NOT ASSIGNED 




Q312 


1853-0015 


TRANSISTOR: SIUCON PNP 2N3640 




Q313 


1853-0015 


TRANSISTOR: SIUCC*4 PNP 2N 3640 




Q314 THRU 








Q400 




NOT ASSIGNED 




Q401 


1850-0099 


TRANSISTOR: CE 2N964 PNP 




Q402 




NOT ASSIGNED 




Q403 


1850-0099 


TRANSISTOR: GE 2N964 PNP 




Q404 


1850-0099 


TRANSISTOR: GE 2N964 PNP 




Q405 




NOT ASSIGNED 




Q406 


1850-0099 


TRANSISTOR: GE 2N964 PNP 




Q407 


1654-0204 


TRANSISTOR: SIUCON NPN 




Q408 


1854-0019 


TRANSISTOR: SIUCCX4 NPN 




Q409 AND 








Q410 




NOT ASSIGNED 




Q411 


1850-0099 


TRANSISTOR: GE 2N964 PNP 




Q412 


1654-0204 


TRANSISTOR: SIUCCW NPN 




Q413 


1854-0019 


TRANSISTOR: SIUCON NPN 




Q414 AND 








Q415 




NOT ASSIGNED 




Q416 


1850-0099 


TRANSISTOR: GE 2N964 PNP 
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Q417 


1854-0204 


TRANSISTOR: SILICCW NPN 




Q418 


1854-0019 


TRANSISTOR: SILICON NPN 




Q419 AND 








Q420 




NOT ASSIGNED 




Q421 


1850-0099 


TRANSISTOR: GE 2N964 PNP 




Q422 


1854-0204 


TRANSISTOR; SILICON NPN 




Q423 


1854-0019 


TRANSISTOR: SIUCON NPN 




Q424 THRU 








Q430 




NOT ASSIGNED 




Q431 


1854-0005 


TRANSISTOR: SIUCON NPN 2N708 




Q432 


1854-0003 


TRANSISTOR: SIUCON NPN 




R1 


0687-3331 


R: FXD COMP 33K OHMS 10% 1/2W 




R2 THRU 








RIO 




NOT ASSIGNED 




RIl 


0811-1201 


R: FXD WW 33 OHMS 5% 2W 




R12 AND 








R13 




NOT ASSIGNED 




R14 


0811-1206 


R: FXD WW 390 OHMS 5%2W 




R15 


0757-0795 


R: FXD METFLM 75 OHMS 1% 1/2W 




R16 


0757-0752 


R: FXD METFLM 8250 OHMS 1% 1/4W 




R17 


0757-0752 


R: FXD METFLM 8250 OHMS 1% 1/4W 




R18 


0757-0282 


R: FXD METFLM 221 OHMS 1% 1/8W 




R19 AND 








R20 




NOT ASSIGNED 




R21 


0757-0444 


R: FXD METFLM 12. IK OHMS 1% 1/8W 




R22 


0757-0893 


R: FXD METFLM 51 OHMS 2% 1/8W 




R23 


0757-0747 


R: FXD METFLM 5110 OHMS 1% 1/4W 




R24 


2100-1426 


R: VAR COMP 250 OHMS 20% LIN 1/8W 




R25 


0757-0422 


R: FXD METFLM 909 OHMS 1% 1/8W 




R26 THRU 








R30 




NOT ASSIGNED 




R31 


0811-1203 


R: FXD WW 68 OHMS 5% 2W 




R32 AND 








R33 




NOT ASSIGNED 




R34 


0812-0074 


R: FXD WW 330 OHMS 5% 3W 




R35 


0757-0797 


R: FXD METFLM 90.9 OHMS 1% 1/2W 




R36 


0757-0435 


R: FXD METFLM 3920 OHMS 1% 1/8W 




R37 


0757-0752 


R: FXD METFLM 8250 OHMS 1% 1/4W 




R38 


0757-0282 


R: FXD METFLM 221 OHMS 1% 1/8W 




R39 AND 








R40 




NOT ASSIGNED 




R41 


0757-0430 


R: FXD METFLM 2210 OHMS 1% 1/8W 




R42 


0757-0893 


R: FXD METFLM 51 OHMS2%l/8W 




R43 


0757-0280 


R: FXD METFLM 1000 OHMS 1% 1/8W 




R44 


2100-1426 


R: VAR COMP 250 OHMS 20% LIN 1/8W 




R45 


0757-0274 


R: FXD METFLM 1.21K OHMS 1% 1/8W 




R46 THRU 








R50 




NOT ASSIGNED 





# See introduction to this section 





6-10 



02543-2 




Model 222A 



Table 6-1. 



Reference Designation Index (Cont'd) 



Section VI 
Table 6-1 



Reference 

Designation 


<tf Stock No. 


Description • 


Note 


R51 


0811-1202 


R: FXD WW 50 OHMS 5'> 3W 




R52 


0811-1202 


R: FXD WW 50 OHMS 5'. 3W 




R53 


0811-1204 


R: FXD WW 200 OHMS 5'.' 5W 




R54 


0812-0071 


R; FXD WW IK OHMS 5 c 2W 




R55 


0757-0404 


R: FXD METFLM 130 OHMS I'c 1 8W 




R56 


0757-0435 


R: FXD METFLM 3920 OHMS 1 I 1 8W 




R57 


0757-0756 


R: FXD METFLM 13K OHMS l'?. 1 4W 




R58 


0757-0282 


R: FXD METFLM 221 OHMS 1^ 1 4W 




R59 AND 








R60 




NOT ASSIGNED 




R61 


0757-0430 


R: FXD METFLM 2210 OHMS \% 1 8W 




R62 




NOT ASSIGNED 




R63 


0757-0280 


R: FXD METFLM 1000 OHMS 1% 1 8W 




R64 


2100-1426 


R: VAR COMP 250 OHMS 20'o LIN 1/8W 




R65 


0757-0274 


R: FXD COMP 1. 21K OHMS 1% 1/8W 




R66 THRU 








R70 




NOT ASSIGNED 




R71 


0683-1325 


R: FXD COMP 1300 OHMS 5% 1/4W 




R72 THRU 








RlOO 




NOT ASSIGNED 




RlOl 


0758-0006 


R: FXD METFLM lOK OHMS 5% 1/2W 




R102 


0757-0442 


R: FXD METFLM lOK OHMS 1/8W 




R103 


0757-0442 


R: FXD METFLM lOK OHMS 1% 1/8W 




R104 


2100-0090 


R: VAR COMP 2000 OHMS 30% LIN 1/3W 




R105 




NOT ASSIGNED 




R106 


0757-0280 


R: FXD METFLM 1000 OHMS 1% 1/8W 




R107 


0757-0410 


R: FXD METFLM 301 OHMS 1% 1/8W 




R108 


0757-0410 


R: FXD METFLM 301 OHMS 1% 1/8W 




R109 


0757-0394 


R; FXD METFLM 51. 1 OHMS 1% 1/8W 




RllO 


0757-0739 


R: FXD METFLM 2K OHMS 1% 1/4W 




Rin 


0757-0739 


R: FXD METFLM 2K OHMS 1% 1/4W 




R112 AND 








R113 




NOT ASSIGNED 




R114 


0757-0422 


R: FXD METFLM 909 OHMS 1% 1/8W 




R115 


0757-0409 


R: FXD METFLM 274 OHMS 1% 1/8W 




R116 AND 








R117 




NOT ASSIGNED 




Riie 


0757-0429 


R: FXD METFLM 1820 OHMS 1% 1/8W 




R119 


2100-1467 


R: VAR COMP IK OHM 10% 2/5W 




R120 




NOT ASSIGNED 




R121 


0757-0738 


R: FXD METFLM 1.82K OHMS 1% 1/4W 




R122 


0757-0436 


R: FXD METFLM 4320 OHMS 1% 1/8W 




R123 


0757-0435 


R: FXD METFLM 3920 OHMS 1% 1/8W 




R124 


0757-0407 


R: FXD METFLM 200 OHMS 1% 1/8W 




R125 


0757-0740 


R: FXD METFLM 2.21K OHMS 1% 1/4W 





# See introduction to this section 
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R126 AND 








R127 




NOT ASSIGNED 




R128 


0757-0740 


R: FXD METFLM 2. 21K OHMS 1 % 1 4W 




R129 


0758-0070 


R: FXD METFLM 1200 OHMS 5% 1 2W 




R130 


0757-0740 


R: FXD METFLM 2.21K OHMS 1% 1 4W 




R131 AND 








R132 




NOT ASSIGNED 




R133 


0757-0404 


R: FXD METFLM 130 OHMS 1% 1, 8W 




R134 


0757-0399 


R; FXD METFLM 82. 5 OHMS 1 % 1/8W 




R135 


0757-0401 


R: FXD METFLM 100 OHMS 1 % 1/8W 




R136 


0757-0465 


R: FXD METFLM lOOK OHMS 1% 1/8W 




R137 AND 








R138 




NOT ASSIGNED 




R139 


0757-0415 


R: FXD METFLM 475 OHMS 1% 1/8W 




R140 


0757-0471 


R: FXD METFLM 182K OHMS 1% 1/8W 




R141 THRU 








R144 




NOT ASSIGNED 




R145 


0683-1505 


R: FXD COMP 15 OHMS 5% 1/4W 




R146 


0757-0401 


R: FXD METFLM 100 OHMS 1% 1/8W 




R147 


0757-0401 


R: FXD METFLM 100 OHMS 1% 1/8W 




R148 


0757-0454 


R: FXD METFLM 33. 2K OHMS 1% 1/8W 




R149 AND 








R150 




NOT ASSIGNED 




R151 


0757-0741 


R; FXD METFLM 2430 OHMS 1% 1/4W 




R152 


0757-0740 


R: FXD METFLM 2. 21K OHMS 1% 1/4W 




R153 


0757-0407 


R; FXD METFLM 200 OHMS 1% 1/8W 




R154 


0757-0404 


R: FXD METFLM 130 OHMS 1% 1/8W 




R155 


0757-0741 


R; FXD METFLM 2430 OHMS 1% 1/4W 




R156 


0757-0739 


R: FXD METFLM 2K OHMS 1% 1/4W 




R157 


0757-0159 


R: FXD METFLM 1000 OHMS 1% 1/2W 




R158 THRU 








R160 




NOT ASSIGNED 




R161 


0761-0010 


R; FXD MET OX 1. 8K OHMS 5% IW 




R162 


0757-0752 


R: FXD METFLM 8250 OHMS 1% 1/4W 




R163 


0757-0418 


R: FXD METFLM 619 OHMS 1% 1/8W 




R164 


0757-0284 


R: FXD METFLM 150 OHMS 1% 1/8W 




R165 


0683-2005 


R: FXD COMP 20 OHMS 5% 1/4W 




R166 THRU 








R206 




NOT ASSIGNED 




R207 


0757-0280 


R; FXD METFLM 1000 OHMS 1% 1/8W 




R208 AND 








R209 




NOT ASSIGNED 




R210 


0757-0743 


R: FXD METFLM 3. 32K OHMS 1% 1/4W 




R211 


2100-1466 


R; VAR COMP IK OHM 10% LIN 1/4W 




R212 




NOT ASSIGNED 





# See introduction to this section 
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R213 


0757-0433 


R; FXD METFLM 3320 OHMS 1 % 1/8W 


R214 


0757-0406 


R; FXD METFLM 182 OHMS 1% 1/8W 


R215 


0757-0461 


R: FXD METFLM 68. IK OHMS 1% 1/8W 


R216 AND 






R217 




NOT ASSIGNED 


R218 


0757-0433 


R: FXD METFLM 3320 OHMS 1 % 1/8W 


R219 AND 






R220 




NOT ASSIGNED 


R221 


0757-0406 


R: FXD METFLM 182 OHMS 1% 1/8W 


R222 


0757-0414 


R- FXD METFLM 432 OHMS 1% 1/8W 


R223 


0757-0193 


R; FXD METFLM 3. 32K OHMS 1% 1/2W 


R224 




NOT ASSIGNED 


R225 


0757-0407 


R: FXD METFLM 200 OHMS 1% 1/8W 


R226 


0757-0449 


R: FXD METFLM 20K OHMS 1% 1/8W 


R227 


0757-0430 


R: FXD METFLM 2210 OHMS 1 % 1/8W 


R228 


0757-0416 


R; FXD METFLM 511 OHMS 1% 1/8W 


R229 AND 






R230 




NOT ASSIGNED 


R231 


0757-0403 


R: FXD METFLM 121 OHMS 1% 1/8W 


R232 




NOT ASSIGNED 


R233 


0757-0445 


R: FXD METFLM 13K OHMS 1% 1/8W 


R234 




NOT ASSIGNED 


R235 


0757-0440 


R: FXD METFLM 7500 OHMS 1% 1/8W 


R236 


0757-0409 


R: FXD METFLM 274 OHMS \% 1/8W 


R237 




NOT ASSIGNED 


R238 


0758-0033 


R: FXD METFLM 2000 OHMS 5% 1/2W 


R239 AND 






R240 




NOT ASSIGNED 


R241 


0757-0409 


R: FXD METFLM 274 OHMS 1% 1/8W 


R242 


0757-0426 


R: FXD METFLM 1300 OHMS 1% 1/8W 


R243 


0757-0428 


R: FXD METFLM 1620 OHMS 1% 1/8W 


R244 




NOT ASSIGNED 


R245 


0757-0422 


R: FXD METFLM 909 OHMS 1% 1/8W 


R246 THRU 






R250 




NOT ASSIGNED 


R251 


0757-0407 


R: FXD METFLM 200 OHMS 1% 1/8W 


R252 


0757-0428 


R; FXD METFLM 1620 OHMS 1% 1/8W 


R253 


0757-0428 


R: FXD METFLM 1620 OHMS 1% 1/8W 


R2S4 


0757-0407 


R: FXD METFLM 200 OHMS 1% 1/8W 


R255 


0757-0197 


R: FXD METFLM 1500 OHMS 1% 1/2W 


R256 THRU 






R300 




NOT ASSIGNED 


R301 


0757-0743 


R: FXD METFLM 3. 32K OHMS 1% 1/4W 


R302 


0757-0433 


R: FXD METFLM 3320 OHMS 1% 1/8W 


R303 


0757-0159 


R: FXD METFLM 1000 OHMS 1% 1/2W 


R304 




NOT ASSIGNED 


R305 


0757-0354 


R: FXD METFLM 3650 OHMS 1% 1/8W 


R306 


0757-0433 


R: FXD METFLM 3320 OHMS 1 % 1/8W 



# See introduction to this section 
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R307 


0757-0727 


R: FXD METFLM 562 OHMS 1% 1/4W 




R308 




NOT ASSIGNED 




R309 


0757-0284 


R; FXD METFLM 150 OHMS 1% 1/8W 




R310 




NOT ASSIGNED 




R311 


2100-1466 


R; VAR COMP IK OHM 10% LIN 1/4W 




R312 




NOT ASSIGNED 




R313 


0757-0936 


R: FXD METFLM 3. 3K OHMS 2% 1/8W 




R314 


0757-0406 


R: FXD METFLM 182 OHMS 1% 1/8W 




R315 


0757-0461 


R: FXD METFLM 68. IK OHMS 1% 1/8W 




R316 AND 








R317 




NOT ASSIGNED 




R318 


0757-0936 


R: FXD METFLM 3. 3K OHMS 2% 1/8W 




R319 AND 








R320 




NOT ASSIGNED 




R321 


0757-0193 


R: FXD METFLM 3. 32K OHMS 1% 1/2W 




R322 


0757-0414 


R: FXD METFLM 432 OHMS 1% 1/8W 




R323 


0757-0406 


R: FXD METFLM 182 OHMS 1% 1/8W 




R324 




NOT ASSIGNED 




R325 


0757-0407 


R; FXD METFLM 200 OHMS 1% 1/8W 




R326 


0757-0449 


R: FXD METFLM 20K OHMS 1% 1/8W 




R327 


0757-0430 


R: FXD METFLM 2210 OHMS 1% 1/8W 




R328 


0757-0415 


R: FXD METFLM 475 OHMS 1% 1/8W 




R329 AND 








R330 




NOT ASSIGNED 




R331 


0757-0407 


R: FXD METFLM 200 OHMS 1% 1/8W 




R332 AND 








R333 




NOT ASSIGNED 




R334 


0757-0427 


R; FXD METFLM 1500 OHMS 1% 1/8W 




R335 


0757-0407 


R: FXD METFLM 200 OHMS 1% 1/8W 




R336 


0757-0427 


R: FXD METFLM 1500 OHMS 1% 1/8W 




R337 


0757-0408 


R: FXD METFLM 243 OHMS 1% 1/8W 




R338 


0757-0283 


R: FXD METFLM 2000 OHMS 1% 1/8W 




R339 


0757-0727 


R: FXD METFLM 562 OHMS 1% 1/4W 




R340 THRU 








R342 




NOT ASSIGNED 




R343 


0683-2225 


R: FXD COMP 2. 2K OHMS 5% 1/4W 




R344 THRU 








R400 




NOT ASSIGNED 




R401 


0761-0039 


R: FXD MET OX 680 OHMS 5% IW 




R402 THRU 








R404 




NOT ASSIGNED 




R405 


0761-0039 


R: FXD MET OX 680 OHMS 5% IW 




R406 


0761-0039 


R: FXD MET OX 680 OHMS 5% IW 




R407 AND 








R408 




NOT ASSIGNED 




R409 


0758-0028 


R: FXD METFLM 270 OHMS 5% 1/2W 




R410 


0758-0083 


R; FXD MET OX 68 OHMS 5% 1/2W 




R411 THRU 








R413 




NOT ASSIGNED 





# See introduction to this section 
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R414 


0758-0028 


R; FXD METFLM 270 OHMS 5% 1 2W 




R415 


0758-0083 


R: FXD MET OX 68 OHMS 5% 1/2W 




R416 THRU 








R418 




NOT ASSIGNED 




R419 


0758-0028 


R; FXD METFLM 270 OHMS S'?! 1 2W 




R420 


0758-0083 


R; FXD MET OX 68 OHMS 5% 1 2W 




R421 THRU 








R423 




NOT ASSIGNED 




R424 


0758-0028 


R; FXD METFLM 270 OHMS 5% 1 '2W 




R425 


0758-0083 


R; FXD MET OX 68 OHMS 5'% 1 '2W 




R426 AND 








R427 




NOT ASSIGNED 




R428 


0758-0003 


R; FXD METFLM 1000 OHMS 5% l''2W 




R429 


0727-0001 


R: FXD DEPC 1. 5 OHMS 2% 1/2W 




R430 


0727-0001 


R: FXD DEPC 1. 5 OHMS 2% 1 '2W 




R431 THRU 








R433 




NOT ASSIGNED 




R434 


0696-3115 


R: FXD CAR FLM 100 OHMS 1% IW 




R435 


0698-3115 


R: FXD CAR FLM 100 OHMS 1% IW 




R436 THRU 








R440 




NOT ASSIGNED 




R441 


0757-0734 


R: FXD METFLM 1.21K OHMS 1% 1/4W 




R442 


0698-3180 


R; FXD METFLM 68 OHMS 2%2W 




R443 


0761-0055 


R: FXD MET OX 360 OHMS 5% IW 




R444 AND 








R445 




NOT ASSIGNED 




R446 


0757-0407 


R: FXD METFLM 200 OHMS 1% 1/8W 




R447 


2100-0732 


R: VAR COMP 500 OHMS 10% LIN 2-1/4W 




R448 


0757-0401 


R: FXD METFLM 100 OHMS 1% 1/8W 




R449 


0758-0042 


R: FXD METFLM 1300 OHMS 5% 1/2W 




R450 




NOT ASSIGNED 




R451 


0757-0801 


R: FXD METFLM 150 OHMS 1% 1 '2W 




R452 


0757-0172 


R: FXD ME TFLM 37. 4 OHMS 1% 1/2W 




R453 


0757-0715 


R: FXD METFLM 150 OHMS 1% 1/4W 




R454 


0757-0795 


R- FXD METFLM 75 OHMS 1% 1 '2W 




R455 


0757-0069 


R: FXD METFLM 121 OHMS 1% 1/4W 




R456 


0757-0710 


R FXD METFLM 75 OHMS 1% 1 4W 




R457 


0757-0067 


R FXD METFLM 61. 11 OHMS 1% 1 '4W 




R458 


0757-0071 


R: FXD METFLM 247. 5 OHMS 1% 1/4W 




R459 


0757-0067 


R: FXD METFLM 61. 11 OHMS 1% 1/4W 




SI 


3103-0036 


SWITCH: TOGGLE SPST (ON) 




S2 


3101-0033 


SWITCH: SLIDE DPDT (115 230) 




S3 THRU 








SlOO 




NOT ASSIGNED 




SlOl 


3101-0014 


SWITCH: PUSHBUTTON SPDT (MANUAL) 




S102 




NSR: P O A2 





# See introduction to this section 
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S103 THRU 








S200 




NOT ASSIGNED 




S201 




NSR: P 0 A3 




S202 THRU 








S300 




NOT ASSIGNED 




S301 




NSR: 0 A5 




S302 THRU 








S400 




NOT ASSIGNED 




S401 


3101-0070 


SWITCH: SLIDE DPDT (PULSE POLARITY) 




S402 




NSR: P,'0 A6 




T1 


9100-0349 


TRANSFORMER: POWER 




T2 THRU 








T400 




NOT ASSIGNED 




T401 




NSR (consists of W401 wound on toroid core) 




W1 


8120-0078 


ASSY: POWER CABLE (Includes PI and P2) 




W2 THRU 








WlOO 




NOT ASSIGNED 




WIOl 


00222-61602 


ASSY: CABLE (TRIGGER INPUT) (Includes JlOl) 




W102 


00222-61607 


ASSY: CABLE (TRIGGER OUTPUT) (Includes J102) 




W103 THRU 








W400 




NOT ASSIGNED 




W401 


00222-61603 


ASSY: CABLE (ATTENUATOR INPUT) (P/OT401) 




W402 


00222-61605 


ASSY; CABLE (ATTENUATOR SHUNT) 




W403 


00222-61604 


ASSY: CABLE UtTENUATOR OUTPUT) (Includes J401) 




XFl 


1400-0008 


HOLDER: FUSE 




XQll 


1200-0044 


SOCKET: TRANSISTOR 2 PIN 




XQ12 THRU 








XQ30 




NOT ASSIGNED 




XQ3I 


1200-0044 


SOCKET: TRANSISTOR 2 PIN 




XQ32 THRU 








XQ 50 




NOT ASSIGNED 




XQ51 


1200-0044 


SOCKET: TRANSISTOR 2 PIN 








MISCELLANEOUS 






186A-55B 


SHIELD: COVER (A6) 






186A-55B-1 


PLATE: CLAMPING SHIELD (A6) 






5243A-20A 


BRACKET: MOUNTING FAN MOTOR 






0370-0046 


KNOB: LEVER BLACK (POLARITY) 






0370-0077 


KNOB: BLACK SKIRTED BAR (SELECTORS) 






0370-0084 


KNOB: BLACK (AMPUTUDE VERNIER) 






0370-0150 


KNOB: BLACK (RATE DELAY. WIDTH VERNIERS) 






1205-0011 


DISSIPATOR: HEAT (For Q207. Q307, and Q432) 






1400-0169 


CLIP: TRANSISTOR (Used with Q407, Q412, Q417. and Q422) 






1490-0030 


STAND: TILT 





* See introduction to this section 
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3150-0037 


FILTER- AIR 






3160-0060 


IMPELLER FAN 4 INCH AXIAL 






5000-0051 


PLATE: FLUTED ADHESIVE BACK 






5000-0734 


COVER: REAR SIDE 






5000-0735 


COVER: FRONT SIDE 






5060-0767 


ASSY: FM FOOT 






5060-0775 


KIT: 5H RACK MOUNT 






9170-0061 


CORE: TOROID (P/O LI) 






9170-0464 


CORE: TOROID (P/O T401) 






00216-21201 


SINK: HEAT (For Q408, Q413, Q418, and Q423) 






00216-24701 


SPACER: MOUNTING (toroid) 






00216-24702 


SPACER: MOUNTING (Transistor Mounting Bracket) 






00222-00101 


CHASSIS: MAIN 






00222-00201 


PANEL: FRONT 






00222-00202 


PANEL: REAR 






00222-01201 


BRACKET: MOUNTING POWER TRANSISTOR 






00222-01202 


BRACKET: SUPPORT WIDTH SWITCH (REAR) 






00222-01203 


BRACKET: SUPPORT CHASSIS (FRONT) 






00222-01204 


BRACKET: SUPPORT CHASSIS (LEFT SIDE) 






00222-04102 


COVER: HANDLE RECESS 






00222-23201 


COUPLER: POT SHORT 






00222-23202 


COUPLER POT LCWG 






00222-24101 


RETAINER TOROID (LI and T401) 






00222-60101 


ASSY: TOP COVER 






00222-60102 


ASSY: BOTTOM COVER 






00222-61601 


ASSY: MAIN CABLE HARNESS 






00222-62001 


FRAME: SIDE CASTING 






00222-63201 


ASSY: COUPLING SWITCH (POLARITY) 





# See introduction to this section 
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TQ 




186A-55B 


SHIELD: COVER (A6) 


hp 




1 




186A-55B-1 


PLATE; CLAMPING SHIELD (A6) 


hp 




2 




5243A-20A 


BRACKET: MOUNTING FAN MOTOR 


hp 




1 




0140-0081 


C: FXD MICA 56 PF 1% 500VDCW 


00853 


RCM15E560F 


2 




0140-0145 


C: FXD MICA 22 PF 5% 500VDCW 


04062 


RDM15C220J 


3 




0140-0175 


C: FXD MICA 39 PF 2% 300VDCW 


04062 


RDM15E390G3C 


4 




0140-0176 


C: FXD MICA 100 PF 2% 300VDCW 


04062 


RDMI5F101G3C 


1 




0140-0191 


C: FXD MICA 56 PF 5% 300VDCW 


04062 


RDM15E560J3C 


1 




0140-0200 


C: FXD MICA 390 PF 5% 300VDCW 


04062 


RDM15F391J3C 


1 




0140-0202 


C: FXD MICA 15 PF 5% 500VDCW 


hp 




2 




0140-0209 


C: FXD MICA 5 PF 10% 500VDCW 


04062 


RDM15C050D5C 


1 




0140-0214 


C: FXD MICA 60 PF 5% 300VDCW 


04062 


RDM15E600J3C 


1 




0140-0216 


C: FXD MICA 120 PF 2%300VDCW 


04062 


RDM15F121G3C 


1 




0140-0225 


C: FXD MICA 300 PF 1%300VDCW 


04062 


RDM15F301F3C 


2 




0150-0012 


C: FXD CER 0. 01 20% lOOOVDCW 


56289 


29C214A3 


6 




0150-0084 


C: FXD CER 0. 1 (j.f -20% +80% 50VDCW 


56289 


33C41 


1 




0150-0093 


C: FXD CER 0. 01 pf -20% +80% lOOVDCW 


91418 


TA 


11 




0150-0121 


C: FXD CER 0. 1 pf -20% +80% 50VDCW 


56289 


5CMOA 


9 




0160-0127 


C: FXD CER 1 pf 20%25VDCW 


56289 


5C13 


1 




0160-0155 


C: FXD MY 3300 PF 10% 200VDCW 


hp 




1 




0160-0165 


C: FXD MY 5600 PF 10% 200VDCW 


hp 




3 




0160-0346 


C: FXD MICA 5100 PF 5% 300VDCW 


hp 




3 




0160-2056 


C: FXD MY 0. 22 pf 20% 200VDCW 


56289 


224P22402 


3 




0160-2275 


C: FXD MICA 430 PF 1% 500VDCW 


hp 




2 




0180-0047 


C: FXD ELECT 500 pf 75VDCW 


hp 




4 




0180-0049 


C: FXD ELECT 20 pf 50VDCW 


56289 


D33909 


4 




0180-0050 


C: FXD ELECT 40 pf -15% +100% 50VDCW 


56289 


D32538 


2 




0180-0109 


C: FXD ELECT 18 pf lOOVDCW 


24446 


40D186F100DH4M1 


1 




0180-0116 


C: FXD ELECT TA 6.8 pf 10%35VDCW 


56289 


1S0D685X9035B2 


1 




0180-0117 


C: FXD ELECT TA 2. 7 pf 10% 3SVDCW 


56289 


150D275X9035B2 


2 




0180- 1712 


C: FXD ELECT TA 5. 6 pf 5% 35VDCW 


56289 


150D565X5035B2 


3 




0180-1713 


C: FXD ELECT TA 0. 56 pf 5% 35VDCW 


56289 


150D564X5035A2 


3 




0180-1718 


C: FXD ELECT TA 56 pf 10% 20VDCW 


56289 


150D566X9090S2 


1 




0370-0046 


KNOB: LEVER BLACK (POLARITY) 


hp 




1 




0370-0077 


KNOB: BLACK SKIRTED BAR (SELECTORS) 


hp 




4 




0370-0084 


KNOB: BLACK (AMPUTUDE VERNIER) 


hp 




1 




0370-0150 


KNOB: BLACK (RATE, DELAY WIDTH VERNIERS 


hp 




3 




0683-1325 


R: FXD COMP 1300 OHMS 5% 1/4W 


01121 


CB 1325 


I 




0683-1505 


R: FXD COMP 15 OHMS 5% 1/4W 


01121 


CB 1505 


1 




0683-2005 


R; FXD COMP 20 OHMS 5% 1/4W 


01121 


CB 2005 


1 




0683-2225 


R: FXD COMP 2. 2K OHMS 5% 1/4W 


01121 


GB 2225 


1 




0687-3331 


R: FXD COMP 33K OHMS 10% 1/2W 


01121 


EB 3331 


1 




0698-3115 


R: FXD CAR FLM 100 OHMS 1% IW 


hp 




2 




0698-3180 


R: FXD METFLM 68 OHMS 2% 2W 


hp 




1 
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0727-0001 


R; FXD DEPC 1.5 OHMS 2% 1/2W 


hp 




2 




0757-0067 


R; FXD METFLM 61. 11 OHMS 1% 1/4W 


hp 




2 




0757-0069 


R: FXD METFLM 121 OHMS 1% 1/4W 


hp 




1 




0757-0071 


R; FXD METFLM 247. 5 OHMS 1% 1/4W 


hp 




1 




0757-0159 


R: FXD METFLM 1000 OHMS 1 % 1/2W 


hp 




2 




0757-0172 


R: FXD METFLM 37.4 OHMS 1% l/2W 


hp 




1 




0757-0193 


R: FXD METFLM 3.32K OHMS 1% 1/2W 


hp 




2 




0757-0197 


R; FXD METFLM 1500 OHMS 1% 1/2W 


hp 




1 




0757-0274 


R: FXD METFLM 1. 21K OHMS 1% 1/8W 


hp 




2 




0757-0280 


R: FXD METTFLM 1000 OHMS 1 % 1/8W 


hp 




4 




0757-0282 


R; FXD METFLM 221 OHMS 1% 1/8W 


hp 




3 




0757-0283 


R: FXD METFLM 2000 OHMS 1% 1/8W 


hp 




1 




0757-0284 


R: FXD METFLM 150 OHMS 1% 1/8W 


hp 




2 




0757-0354 


R: FXD METFLM 3650 OHMS 1% 1/8W 


hp 




1 




0757-0394 


R: FXD METFLM 51. 1 OHMS 1% 1/8W 


hp 




1 




0757-0399 


R: FXD METFLM 82. 5 OHMS 1 % 1/8W 


hp 




1 




0757-0401 


R: FXD METFLM 100 OHMS 1% 1/8W 


hp 




4 




0757-0403 


R: FXD METFLM 121 OHMS 1% 1/8W 


hp 




1 




0757-0404 


R; FXD METFLM 130 OHMS 1 % 1/8W 


hp 




3 




0757-0406 


R: FXD METFLM 182 OHMS 1% 1/8W 


hp 




4 




0757-0407 


R; FXD METFLM 200 OHMS 1 % 1/8W 


hp 




9 




0757-0408 


R: FXD METFLM 243 OHMS 1% 1/8W 


hp 




1 




0757-0409 


R; FXD METFLM 274 OHMS 1% 1/8W 


hp 




3 




0757-0410 


R: FXD METFLM 301 OHMS 1% 1/8W 


hp 




1 




0757-0414 


R: FXD METFLM 432 OHMS 1% 1/8W 


hp 




2 




0757-0415 


R; FXD METFLM 475 OHMS 1% 1/8W 


hp 




2 




0757-0416 


R: FXD METFLM 511 OHMS 1% 1/8W 


hp 




1 




0757-0418 


R; FXD METFLM 619 OHMS 1% 1/8W 


hp 




1 




0757-0422 


R: FXD METFLM 909 OHMS 1% 1/8W 


hp 




3 




0757-0426 


R: FXD METFLM 1300 OHMS 1% 1/8W 


hp 




1 




0757-0427 


R: FXD METFLM 1500 OHMS 1% 1/8W 


hp 




2 




0757-0428 


R: FXD METFLM 1620 OHMS 1% 1/8W 


hp 




3 




0757-0429 


a- FXD METFLM 1820 OHMS 1 % 1/8W 


hp 




1 




0757-0430 


R: FXD METFLM 2210 OHMS 1% 1/8W 


hp 




4 




0757-0433 


a FXD METFLM 3320 OHMS 1% 1/8W 


hp 




4 




0757-0435 


a FXD METFLM 3920 OHMS 1% 1/8W 


hp 




3 




0757-0436 


a FXD METFLM 4320 OHMS 1% 1/8W 


hp 




1 




0757-0440 


R: FXD METFLM 7500 OHMS 1% 1/8W 


hp 




1 




0757-0442 


a FXD METFLM lOK OHMS 1% 1/8W 


hp 




2 




0757-0444 


a FXD METFLM 12. IK OHMS 1% 1/8W 


hp 




1 




0757-0445 


R: FXD METFLM 13K OHMS 1% 1/8W 


hp 




1 




0757-0449 


R: FXD METFLM 20K OHMS 1% 1/8W 


hp 




2 




0757-0454 


R: FXD METFLM 33. 2K OHMS 1% 1 '8W 


hp 




1 




0757-0461 


a FXD METFLM 68. IK OHMS 1% 1 '8W 


hp 




2 




0757-0465 


a FXD METFLM lOOK OHMS 1% 1/8W 


hp 




1 




0757-0471 


a FXD METFLM 182K OHMS 1 % L 8W 


hp 




1 




0757-0710 


a FXD METFLM 75 OHMS 1% 1/4W 


hp 




1 




0757-0715 


a FXD METFLM 150 OHMS 1% 1/4W 


hp 




1 
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0757-0727 


R: FXD METFLM 562 OHMS 1% 1 4W 


hp 




0757-0734 


R; FXD METFLM 1. 21K OHMS 1% 1 4W 


hp 




0757-0738 


R: FXD METFLM 1. 82K OHMS 1% 1 4W 


hp 




0757-0739 


R: FXD METFLM 2K OHMS 1% 1 4W 


hp 




0757-0740 


R; FXD METFLM 2. 21K OHMS 1% 1 4W 


hp 




0757-0741 


R; FXD METFLM 2430 OHMS 1% 1, 4W 


hp 




0757-0743 


R; FXD METFLM 3. 32K OHMS 1% 1/4W 


hp 




0757-0747 


R: FXD METFLM 5110 OHMS 1% 1/4W 


hp 




0757-0752 


R: FXD METFLM 8250 OHMS 1% 1 4W 


hp 




0757-0756 


R: FXD METFLM 13K OHMS 1% 1 '4W 


hp 




0757-0795 


R: FXD METFLM 75 OHMS 1% 1 2W 


hp 




0757-0797 


R: FXD METFLM 90. 9 OHMS 1% 1 2W 


hp 




0757-0801 


R: FXD METFLM 150 OHMS 1^ 1 2W 


hp 




0757-0893 


R: FXD METFLM 51 OHMS 2% 1 8W 


hp 




0757-0936 


R: FXD METFLM 3. 3K OHMS 2'% 1 8W 


hp 




0758-0003 


R: FXD METFLM 1000 OHMS 5% 1 2W 


hp 




0758-0006 


R: FXD METFLM lOK OHMS 5% 1/2W 


hp 




0758-0028 


R: FXD METFLM 270 OHMS 5% 1 2W 


hp 




0758-0033 


R: FXD METFLM 2000 OHMS 5% 1/2W 


hp 




0758-0042 


R: FXD METFLM 1300 OHMS 5% 1/2W 


hp 




0758-0070 


R: FXD METFLM 1200 OHMS 5% 1'2W 


■a 




0758-0083 


R: FXD MET OX 68 OHMS 5% 1/2W 


mm 




0761-0010 


R: FXD MET OX 1. 8K OHMS 5% IW 


■H 




0761-0039 


R: FXD MET OX 680 OHMS 5% IW 


hp 




0761-0055 


R: FXD MET OX 360 OHMS 5% IW 


hp 




0811-1201 


R: FXD WW 33 OHMS 5% 2W 


hp 




0811-1202 


R- FXD WW 50 OHMS 5% 3W 


hp 




0811-1203 


R: FXD WW 68 OHMS 5% 2W 


hp 




0811-1204 


R: FXD WW 200 OHMS 5% 5W 


hp 




0811-1206 


R: FXD WW 390 OHMS 5% 2W 


hp 




0812-0071 


R: FXD WW IK OHMS 5% 2W 


hp 




0812-0074 


R: FXD WW 330 OHMS 5% 3W 


hp 




1200-0044 


SOCKET: TRANSISTOR 2 PIN 


KrEHn 


Type M7 (PB) 


1205-0011 


DISSIPATOR: HEAT 




TXBF-032-025B 


1250-0140 


CONNECTOR: BNC 


hp 




1400-0008 


HOLDER: FUSE 




3510-11 


1400-0169 


CLIP: TRANSISTOR 




100-300-2-4 


1450-0048 


INDICATOR: NEON RED 


hp 




1490-0030 


STAND: TILT 


hp 




1850-0062 


TRANSISTOR: GE PNP 


hp 




1850-0098 


TRANSISTOT; GE PNP 


hp 




1850-0099 


TRANSISTOR: GE 2N964 PNP 


mm 


2N964 


1853-0015 


TRANSISTOR: SILICON PNP2N3640 




2N3640 


1853-0016 


TRANSISTOR: SILICON PNP 


07263 


2N3638 


1854-0003 


TRANSISTOR: SILICON NPN 


hp 




1854-0005 


TRANSISTOR: SILICON NPN 2N708 


07263 


2N708 
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1854-0019 


TRANSISTOR: SILICON NPN 


hp 




10 




1854-0204 


TRANSISTOR- SILICON NPN 


hp 




4 




1854-0213 


TRANSISTOR: SILICON NPN 2N2538 


04713 


2N2538 


6 




1901-0026 


DIODE: SIUCON 


hp 




4 




1901-0028 


DIODE: SIUCON 


hp 




2 




1901-0040 


DIODE: SIUCON 


hp 




IS 




1901-0179 


DIODE: SIUCON 


hp 




4 




1901-0194 


DIODE: SIUCON 


1^ 




3 




1902-0031 


DIODE: AVALANCHE 12.7 v 


hp 




2 




1902-0034 


DIODE: AVALANCHE 5. 8 v 


hp 




3 




1902-0048 


DIODE: AVALANCHE 6. 81 v 


hp 




1 




1902-0064 


DIODE: AVALANCHE 7. 5 v 


hp 








1902-0072 


DIODE: AVALANCHE 7. 87 v 


hp 








1902-0126 


DIODE: AVALANCHE 2.61 v 


hp 








1902-0173 


DIODE: AVALANCHE 9.53 v 


hp 








1902-0184 


DIODE: AVALANCHE 16.2 v 


hp 








1902-3107 


DIODE: AVALANCHE 5. 76 


hp 




1 




1902-3256 


DIODE: AVALANCHE 23.7 v 


hp 




1 




1902-3295 


DIODE: AVALANCHE 33.2 v 


hp 




H 




1910-0016 


DIODE: GE 


hp 




D 




2100-0090 


R VAR COMP 2000 OHMS 30"o LIN 1/3W 


hp 




1 




2100-0732 


R VAR COMP 500 OHMS 10% UN 2-1/4W 


hp 




1 




2100-1426 


R: VAR COMP 250 OHMS 20% UN 1/8W 


hp 




3 




2100-1466 


R VAR COMP IK OHM 10% LIN 1/ 4W 


hp 




2 




2100-1467 


R VAR COMP IK OHM 10% 2, 5W 


hp 




1 




2110-0007 


FUSE: 1 AMP SLOW BLOW (for 115 v oper) 


75915 


313001 


1 




2110-0008 


FUSE: 1/2 AMP SLOW BLOW (for 230 v oper) 


71400 


MDL 1/2 


0 




3101-0014 


SWITCH: PUSHBUTTON SPDT (MANUAL) 


82389 


4S-1106 


1 




3101-0033 


SWITCH: SLIDE DPDT (115/230) 


42190 


4633 


1 




3101-0036 


SWITCH: TOGGLE SPST (ON) 


88140 


8280K16 


1 




3101-0070 


SWITCH: SLIDE DPDT (PULSE POLARITY) 


79727 


126-B 


1 




3140-0052 


MOTOR FAN SHADED POLE 


hp 




1 




3150-0037 


FILTER AIR 


hp 




1 




3160-0060 


IMPELLER FAN 4 INCH AXIAL 


hp 




1 




5000-0051 


PLATE: FLUTED ADHESIVE BACK 


hp 




2 




5000-0734 


COVER: REAR SIDE 


hp 




2 




5000-0735 


COVER: FRONT SIDE 


hp 




2 




5060-0767 


ASSEMBLY: FM FOOT 


hp 




5 




5060-0775 


KIT: 5H RACK MOUNT 


hp 




1 




8120-0078 


ASSEMBLY: POWER CABLE 


70903 


KH4147 


1 




9100-0349 


TRANSFORMER POWER 


hp 




1 




9110-0082 


nLTER RFI LINE 


56289 


JN10-1012B 


1 




9140-0143 


COIL: RF 3. 3 fih 


99800 


1025-32 


1 




9140-0158 


COIL: 1 *ih 


99800 


1025-20 


7 




9140-0170 


COIL: . 15 uh 


78526 


11503M 


3 
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9170-0016 


INDUCTOR: BEAD 


02114 


56-590-65 3B 


8 




9170-0029 


INDUCTOR: BEAD 


02114 


56-590-65-4A 


1 




9170-0061 


CORE: TOROID 


02114 


K3 005 01 


1 




9170-0464 


CORE: TOROID 


72636 


CF114 "H" Material 


1 




00214-21201 


SINK: HEAT (For Q408, Q413, Q418. & Q423) 


1^ 




1 




00216-24701 


SPACER: MOUNTING (TOROID) 


hp 




2 




00216-24702 


SPACER: MOUNTING (TRANSISTOR MOUNTD4G 












BRACKET) 


hp 




2 




00222-00101 


CHASSIS: MAIN 


hp 




I 




00222-00201 


PANEL: FRONT 


hp 




1 




00222-00202 


PANEL: REAR 


hp 




1 




00222-01201 


BRACKET: MOUNTING POWER TRANSISTOR 


hp 




1 




00222-01202 


BRACKET: SUPPORT WIDTH SWITCH (REAR) 


hp 




1 




00222-01203 


BRACKET: SUPPORT CHASSIS (FRONT) 


hp 




1 




00222-01204 


BRACKET: SUPPORT CHASSIS (LEFT SIDE) 


hp 




1 




00222-04102 


COVER: HANDLE RECESS 


hp 




2 




00222-23201 


COUPLER: POT SHORT 


hp 




2 




00222-23202 


COUPLER: POT LONG 


hp 




1 




00222-24101 


RETAINER: TOROID 


hp 




4 




00222-60101 


ASSEMBLY: TOP COVER 


hp 




1 




00222-60102 


ASSEMBLY: BOTTOM COVER 


hp 




1 




00222-61601 


ASSEMBLY: MAIN CABLE HARNESS 


hp 




1 




00222-61602 


ASSEMBLY: CABLE (TRIGGER INPUT) 


hp 




1 






(Includes JlOl) 


hp 




1 




00222-61603 


ASSEMBLY: CABLE (ATTENUATOR INPUT) 












(P/O T401) 


hp 




1 




00222-61604 


ASSEMBLY: CABLE (ATTENUATOR OUTPUT) 












(Includes J401) 


hp 




1 




00222-61605 


ASSEMBLY: CABLE (ATTENUATOR SHUNT) 


hp 




1 




00222-61607 


ASSEMBLY: CABLE (TRIGGER OUTPUT) 












(Includes J102) 


hp 




1 




00222-61901 


ASSEMBLY: SWITCH (RATE) 


hp 




1 




00222-61902 


ASSEMBLY: SWITCH (DELAY) 


hp 




1 




00222-61903 


ASSEMBLY: SWITCH (WIDTH) 


hp 




1 




00222-62001 


FRAME: SIDE CASTING 


hp 




2 




00222-63201 


ASSEMBLY: COUPLING SWITCH (POLARITY) 


hp 




1 




00222-63401 


ASSEMBLY: SWITCH (ATTENUATOR) 


hp 




1 




00222-66501 


ASSEMBLY: ETCHED CKT (RATE and DELAY) 


hp 




1 




00222-66502 


ASSEMBLY: ETCHED CKT (WIDTH and OUTPUT) 


hp 




1 




00222-66503 


ASSEMBLY: ETCHED CKT (POWER SUPPLY) 


hp 




1 





6-22 



# See introduction to this section 



02543-2 



Model 222A 



Section VI 
Table 6-3 



CmU 

Urn 

Mm 

MIH 

M2I1 

M2V 

MIX 

lun 

W(U 

Mm 

MHI 

MUi 

MM3 

0<W 

MIX 

i;i2k 

4m> 

iinj 

lUM 

XX) 

IIM) 

KIM 

KHk 

inu 

am 

KMI 

IK» 

I7X| 

inx 

IMW 

KM) 

lux 

Mm 

IJ9S4 

44H1 

MK> 

mi? 

MIX 

K«K 

KKI 

li?]) 

M?l? 

IK?) 

I«?)l 

mil 

m?i 

l»H« 

IWX 

MX’ 

imj 

mil 

Ki;i 

IK?I 

MP2) 

IXI) 

lUM 

IIMI 

MX) 

MM? 

MX) 

•1X1 

MM) 

IHM 

M'K 

Mil? 

MMI 

• Mil 



mi)<4k 

*•«!*(• 



Table 6-3. Code List of Manufacturers 



TABLE 6-3. 

CODE LIST OF MANUFACTURERS 



TV* *Ni»nfc*n «r« hoM lk« r > <B> a C >J» ?•* C«*bI *^4 H4 ( »• C*4b) 

«f>d H4 ) (Cod* *• NBfn*| ttt4 rti*W UNsS Euy^MBirt c , Ttu d*f* «f n iiMBW «a 4 *W d«f* •< *h« SupytoMtoU M*d «pp**> «< 
rk* boW*m of BMk p«^ AlpkAk**ical eodot Wi* boo* arb^AF^ osv7»*d <* lyppltn *o4 oppo«Fi -9 in >V* H« V«*dbool» 







Cod* 






Cm 




ii**M 


lb 


MwiiiUlMiai 


Admsi 


IM 


ki 1 a c»**H 


A«T SappLl. |t V ) 


#’?» 


OiCiHM Cl 


Pmaoa CaM 


XXI 


MtClT (ipnitani Mtk 


KMllf?pm|S Hi 


»?!)' 


TillSiSMi ClKiMO'IS Clip ••»*aa»ii»s ViH 


no; 


Sl|t (iKhM.lt Cm 


timiifi 1 V 


IHH 


ttsl'i|k««st EiMbif Caff 


111 a 


ClOII Ml 


OimlSH CM! 




(itihHiS T«it On 


EMift, 0 I 


IIIN 




Cl^M CM.I 


4?ia) 


fiMiM Cm 


■ V 


DM) 


CiMKk Ik 




t?m 


CMeiCtMiM Ca 


CiVi i( H4 *sHt, Calif 


IM’J 


(l|<h|aKS *>I««(IS On 


Cialai H 1 


l?HI 


Aalll Cm 


Lai A*|*ias CMir 


IHII 


atiiiii Cup 


Kf* Bimu •an 


l??n 


fiNCPiM Ciaaia 4 Mti 


Ciia 


l))D 


• ■p Me 


ill>l<S)*i|. P* 




laOiS*HKMi N* 


IHiAtMa in* CHI 




liKtiH iMii Ctrl 


Oomsm a J 


i?»; 


t.aa«Mia liMii Cl 


•iiMaiaiii ••» 


DM 


anikiM (iiiMtiiia iiMipipnps mi 


l?U? 


liikiti Cai» TM 


•riiMr Pt>*. CXil 






NHilIM liS 


i?r«i 


TNMisai f.ii Pndtfls Mc CiaolKP •. J 


IHII 


)mpioi Etisnu Cl tiOiis On 


lOU 


CMiiimiE Oaviia Cim. 


Ha*BaM0, CXi’ 


If’ll 




^OMS, S C. 


inti 


tasBiHlii Ca 




10141 


Oil Ea|.airiiB| Cl 


til ai|«iit, caitf 




tMKHlieMi Oi* 


Hmasm «iH. CXi’ 


;im 


Citi ( HiioisCnt 


til •i(ani. CMif 


lf)U 


MaUltf )Mi CM«KMi LlPaiaMiiai 


(im 


AIIH liMItv Cl 


■ M*Mtll HiS 






Paki AIM. CXif 


;iin 


iilMi MpashiM, lie 


iivKif Pills, Cllil 


POM 


■aoMMPMM Ca , 6«MiM 0am 0i« 


?ass) 


ta» xoniiaucuis m« 


LloKlII Call! 






iKtHip 0 J 




This msii«oipii m« 




MIU 


H S (i|t*aaiii| Ca 


Lai Ai|«ias, Chi 


;u)) 


rinsisipi fMliltS On 


OiMis, Tim 


M») 


IhM. OiMtii Ca 


Phmi CaPil 


KM) 


Til an Cl 


Alhllll. 0PM 


Hm 


•*•(10 lanm Ca 




Ku; 


Pk«|ii OriiTk lis 


VmHiM. C»*iI 




■ »HmfXii OalaiM CiHda 




aAtiKk Cm 


tieiko. hi 


OMX 


OtaUH u tM 


OaM«M*i. €a« 


kh; 


^hISI (llklPtMII Cl 


XiliCiMi. Cibr 


Ml)’ 


XiM Ca«aa*f 


)M VXIPf. CHI 


;i4oa 


ftii|k(»H Cm |1 Aotnil 


ll•|a•l*ll, ■ f 


M)ia 


ITT Ckmi ImcIim m , 


PPmii 6*t 


mri 


Cm talM' PaP tliiliis Ml 


)*MTTlla. CMif 






Ptatin. AhiHa 


1XX 


aopiPHi 6a<i ( iicVMiek Citi canitP. w> 


M?)I 


CK (MehaiiU SaoiCaadiMir 


MlH 


4mii Cm iiapuki, MtiesMKMi 




OimlM*i, fn I* e 1 t Me 




iM vmiiiis On 


CmtEriilt 0 1 






LIOIM. Mass 


i?)«; 


VKiniiCp iIAmhii as 


HMa 


Oil ta«i 


MMaMHlil. MP 


nxi 




OMbTXMP. Cm* 


m» 


•Mcki Oaiati On 


C*taaBtu. CaM 


toon 


Mipmi Eiinpiint CP 


III Fmnaa Cali? 


m)s 


Tam Cipis»Mi Ca 


HHSm Titll 


XIIO 


C ( XtiCPMiSMi PlPI Otat IfllStll. ■ ? 


MX> 


ASH* (IHIMOKS 


S*a VllMt. Cllil 


imo 


Ahi HMiiMi Tpii Ca 


OliHa. OlM 


niM 


(MriM 4kSM|i.is, Me 


CliCail. HI 


SHh 


Eiaioi Cii) 


Cioplii. Caifi 


nu) 


0 X 




XOH 


Tiiaitlipi (iicMii Cat 


•MXiiia tilt 




Ceimi (sa tmaii Oacaoa Cm*pa 


1H» 


Hriifiro aisiiMi Ci ik 


CHm m|Us. • 1 


II7X 


CmtX fia*KIMi OtSItir CaM 




Siipn Cl . final On 








Las ahims, cxif 


mu 


liPPItlt PiMl 


Xomiitt, O.j 


IHII 


fi ttl M< 


Omaiip Cali’ 


)KH 


am* Hi'i Ml Ht|i*M (ipci Ca 


IMM 


ClENiatMo Ca 


a.HA*l T|iiS 0 f 


)»)) 




HkHiH Cmi 


IXH 


CTSifomt Me 


Omt u« 


X»l 


fions Cio 


laoHinirii, • j 


u;x 


Ci>eaii Ti'tpi*at«( CaiiEmn sk 


))0K 


Emtaei Piiaueii Ci 


HI* flit. ■ a 






X PasMaia CXif 


mu 


Hi 0 finiSill iP AnivH 


Mfit'i Oiaei I C 


hm; 


Oai Ut»f (itiiMKM Cm MiiMi* Hasi 


)))M 


Piti.siH Pm' Tilt Cl 


dNCMI. HI 


ii3i; 


••o«*a«a (ipsHHisa Clip PaM Aim Cah’ 


0}lte Omlill if Niotilt HJdlH Cl 


lt)X 


OaA<|* (MeHiMSS Me 


Casia lisa. Cah’ 


UD’ 




Piia 4iH, Cllil 


)i;ii 


CiMiii akbooMf CiM 


laoieHiKMi 


)on) 


)rt«i*>p (iKhii PiiPweti H»m*iTP 




Oi* Pi»4«flS Cfi*p 


•l*»(* A J 


))ua 


fiOXtOn MiMlm »>l* ClhP 


ii'i; 


Wfai'»t (iaeiMiiC ek 


0*aia Pan Cah’ 


))’N 


Hiiirni, lie XtiCMMSMi Pni On 


III?) 


HpiMl MS 


PaM AH* Cah’ 


H'X 




PHian PtirHi 


1)1)1 


PKiaaXikii hrom Ca 


CHiaa 0 J 


IX/) 


fihiRCi Ik trsim D>« 




i»)’ 


CiaiislalHii Cl 


OaiiF h h 




CilmC'l*. Calif 


inx 


•ipOH EuetiK Cl LM 


fMVl >IM* 


(nil 


A»M*ji<s liiirtie 6i 


OMtXllP. HT 


XMI 


Vitti (n<iii*«si Cm 


Cmm ■ J 


(1/4) 


ti|«iii tni Cl 


Pi4«i*a C'lp. Caiit 


17)14 


0|ila iMitlApKMF MS 


H««p*r< 0 aKi Cahl 


(SO) 


HitetSni Ciii Spnri Cl 


El Hialt Cali’ 


lOX 


0.ns«* EiHVio*es Cm 


klffSPIM, Ai'EMI 


(ua; 


P H Hint ClopMii 


OtmilSItr. HF 


DIM 


fMlRIiilt 


Milas faiat 


um 


ipiarmi CiiUi«|i KiUtss, i 


IK 


l)))4 


flitlaMH iColHi 


Hi*a»iT. Cimmt 


U14( 






tux 


H.liaN Oi.CW On |l PK*Eir k*«*Sl>i*S Me 


•fsiiipMvst EiKbic Cm 








AKSMCitf iMtat 


Kl’t 


Xoi Chmsmi Oipl 


Ta*a|*Ma Pa 


lit)) 


Xo fill 


AtaHn PaM CoE.1 


lOlU 


HiUMil IK 


Jia Hitri, Caiii 


iai)i 


CHii OriiMii Cm 


X*i»B*Mea Cahl 




IliaO.IIIStC Cl|MtliNk| Cl 


(■■■Mila. Caiii 


imi 


POKUH CaoaaAHis. Me 


CHSA*Heiri. Pa 


/•U) 


Clioi tllHil 




xan 


XT }«• .(**•»( Mi A On 


al Ml tiMa»Mt 


/OH) 


te 1 fiKiiteii Sue Ca i 


ciivaiMr 01 ll 




4 Ttit|iapA Ca*p 


till Ppm tPKi Pia 


KMl 


Oitatr CiiOM Cl 


tielHH. m 


XOl 


•r«Mn Pana>« Ct*M*r 


LaKMH Cal* 


JHM 


TifPii Oittsii Ca 




MM) 


CKPtii OtOE.a* |iash>{ Clip Ot*a*s o; 


/loi; 


Oasifi MtHtts, iii| isiM ■ T 


IH/« 


(•MMia Class 0*Ms 


C*E*<t| <r T. 


/IHI 


■thi Til Cm 


•ntim. i V 


IX); 


(Mint CaH MS 


U PasMHi CM.I 




Sie*ji| E«|<irtnR| C* 


laiip Cna. Cihl 


XHt 


i>iiii*t«i| Ca 


U* r*M, CMii 


rini 


riklliin (liniKiH IK 


• iktiitia. MISS 


om 


•tisi*i CitiHii.es Cl 


A*o *|A 0 t 


?im 


Omiu Cl Til 


O'lCaoiil. Chi 


lint 


APfaslaiit lasii*| Ca 


0 Hpiii***#. Cali’ 


;ini 


OoHsa Mf Lioa Oehsi' Ca 


PKlaSlIi. • T 


liiM 


HietM (iteiiit.ei 




era FnKstt Cl ar aoi 


ttia CPiii|i. i’l> 




(aiPi* Ci«v i«H **mi 0 t 


uaoi 




HirMAk CXil 


liin 


r*t*TnM CHMip Caii )a*i*i Ci 


Aoili* CMShlAM HltS*»tt Cl Ml 






XauCiwa Cah’ 


’XU 




Mt* (tiiMtii n 1 


Dill 


AoMa IK 


•1 Vifo Cihr 


?XS/ 


Ottla (itllMtlt Ml|i«0|l( Cl , III 


DM) 


BavM Oi* tii*n 4 E*is** mp 


/IDO 




PnasaH • n 




•sCia* (pisii Ca 


Lao« IslAU Cilv 0 T 


/laoi 


Ctiini OtT'Ctt Cl ne 


ItPiHIHii*. !■• 


IM)’ 


t#f*ct Pita ••(! Cl 


Xiilt PMP, 0 c 


/IX) 


N»(iiM Cm ll a*it»e« 




i«m 


Oiti Satehi Me 


Oair*il iii 


V \ CiKir fill 


PHllti 4 mIMP 


i«))2 


Cwpalfi OnP* Cm 


L*«i ■ J 


/lai? 


t|n>*fMBHl| Cl Hitt On 


lull 


ia*ai Prti HmiCa.Mt 




nm 




V« Pass. Caiil 




Op Jh •titi On 


OiMklt* A T 


(<tll H(CiMp*|k IK 


tai CaiMs. Cahl 


UD4 


Otk* lam Oi* X C ■ 


Cm AUaoa Mc 


mil 


Kriv«* EXcUie Ci 


VH HiTl. Cllil. 


xtn 


TMlomSifS Ml 


CM«aaPm cahl 


urn 



— mIbiiup 

traar* C**|i«i t 

fE«»< ORt't* M 

TTCoFri C* M 

R«l>* 

CaiPi Hs4*«*Hl lac 

( t t »4 C$ W 

0*<«A| P*( C» 

!••<•• Cm 1 h 
(Chou ^•t*rn Q<« 
TMOIS* U«S*« 

«s6i«* lt'\m Co 
L«C (ttcwMai 
C» 

Ccoo'ot looBiu Co*# 
f OlOit IfMiBI C« TM 



.■X<B Vl| 



' I 



Om ku CinI 
p«ti 

I" 

tM B'KS « <r 
»• • HH» On 

• l • E..M i.t 

innMN 1 j 

Lr t> 

f»lt OiM|« It } 

MtifOFMs 0 t 
taM0«*«0«X KJBtJt 
•• 

• >«i% 1| f 

It* |tl||<B (••• 



Mb MoiylotTvm 



. E( C* 13(1 I ' (1.M 






i 



1 ( ' 



• msxh ■mtk.'i i*t Cni a ca«(*c* 

C f loop Oims.m 

C^tvtloof 0t4 



C**r<n li««« C* 

Ci<«* iM^MBCti Cm 
btiitiMtCo »ra*«*iEi 

IMillt* tottt Co 

itnnt fo<oM C4 
6 1 •ni'iHii TMi Omi 



•til («■(••« Piss 
!• Iteiirnt ■ » 

Cimriit ■ j 
lM<ISlfl 
PM *•» C*>< 

0a««tt*)* tv 



nii4 

>}in 

’?IX 

'?K» 

'Wi 

m?i 

/.*M1 

?-*H. 

*Hs: 

'u:4 

?XH 



Iff ^ •"(< s 

C •<! •'! Cr -.AVI I > •» I • 

Co <l|( 

Nr CM'*| Ci'f ■ !’••« I »i 

IVIMI 111'.* pll Cf !■( 

loo* ( Fin Cl D • v«tw*rH t»s\< Cr 



I •••lot C»«p 
iB4<ioi Cmi'I* £•«• 



DiiLiini Co 

lllO «l I»« M( 

Cairo <• Cr 

aiarii i •••«•«« 6« 

{' r Tr«OM'i|«<i« ^'iiv<is lOL 
OJISM {» las 



CH'CI|I I 

a F 

,s 0 • 

iim> a 

Co<ij|s I 
•i xniM 'I 
Co|i|« ' 
Lts ao|l'Ft C|L* 

f t Pl 

Iriaiiiio m 



n H M |F> Cl C 0 ><*|« M< 

Hti'ioi 0 • ii Ird'iB lost 1*1 

CiM 

*3f11 "•flit a*oM<n 0<« M- X HviKo 

• Cl atoitn |F<(k C»' i 

HIM o*M'«t ('tcfiri'E Cl I * n Nnio lon.tAi 

• l.M.pS Cl t0( H.tlSI' t a I 



iietMM Me 


CMsaii iEI 


’Dif Oiipitt )M>(iip«iiii riip 


AtAHin* Ca** 


Inaafet Ciii Pmokis lo 




?nX Cailnp Citir.u Me 


■ EiHitP CiA* 


Hi«*ikNir 0*l4iia Ca*i4a 


’M; 6co<|S A Cli'tn Ca On 


• U 


P » MaiMirOCa m< 


l»«<MMIIil Ml 


laPrShiis Ms 


Pi.iaaiMiii Pi 


■Kiaoicpi M«iih>n Pt*P Cl AkMA 0(ii 


?xu f taa<ii fall* PiiMis IK 


Ck (1(1 Mi 


MiOiaa»ii PiiSiiM* Oiit'ias 


MS KHiit A H 


'XO r>sriii briii' M<| Ci 




•iMf Cl 


CMl|4 III 


’)I4J 6kii|' l••l1el•*s Cl Ht 


Inni 0*. 


C A M|i|itl Cl 


(H^nnia Cm 


run Ckmi liiopi-i 1 lai' Ct 


Cisart 1*1 


gio.iiMSa Cl 


Main Ml 


:UD eTO iMshMiisCm 


O'Kkira A f 


PMlMiP Cm 


CahMiafi Milt 


?IP0) jriii*|i Aaa<i hi| Cm 


tl* JMt Cti.i 


PMSilM* TtmMIIPI 4 Mst 


Ca 


m;?( )i|tat.i* ne 


Affili*l A E 




M«mmiih Pi 


fso) J R !.■•« aaa Un 


A.acBesU' Mm 


M>na***« 1 PioK TbM 0«* 


•liMH tXk 


’CHI MOrShiai Cm Hast i Clip 


Ch'dK Mi 


Ai*ia CiPVi*iii Cl 


AntdilSlti HI 


X|U A t PiiAvilt Oni|<i* |i a«|tfMi Otri 


IwAlM Chpht 


Oiina* Hits 


EtHtiMiCI Cm 


OikNir Citt 


XMUMIttli Cl 


k'AI A c 


/DD E P ;tMsa«Ci 


Attfd Aim 


(•oiSH CiKhi< Cp 


Ciiiafi IH 


EHs; Hii|iiiTa«ai Ivs.kimr Cl 


P" iiami'i pj 


laHMo Cii| 


CiasMM A T 


/))i| Eioik ta<|iiis Cl 


XK*'e«i til 


OprlMia Cl CahoaiiiAi AipaiaMs I 


l))i; t»ika (itkiiic CmiMhii 


Mi vrtBih A 1 


SfSMOsQ.i 


X Aii«iik Cm* 


IXll LMf EM(Hi< fl| Cl 


Ciititi ti' 


lOKMiH fiOM Cl MC 


T»ia*aapa ■ f 


D)D liBiiMif ns 


QisPiatn t' 


<>••0*4 4*pcn*c Cl 


Atm AMs Mist 


MMS L*i4Mi| Cl 


(lit Pa 


f|l*« Ms 


V P|«l M.m 




tat F'afit.sEi Cl .i 


iiooai 4 Oiiei Ca 


liifiaiM 0 i 


Dili C*Kit< latlnmai Cm MiCiaail D i 


(iMMfl iMChiCM MSI Cl 


BMinis o«<* 




hlvii. A J 



IfOiM 1*<tt0 ••• )||»0I 0»« 
fftst'a|0*BH Ai' |<«*« Cl 
Plirnui C« 

•ill IM0»*4 Co 

IISW'S moiH C» . 
tnlM HSl M tISloi NaiH 
•»IM Pl| C 

l>*i 



Oorsst «<(0 
Vt TKMO • * 
««* Vllt « T 

ai**<k a J 

Cti{i|a in 



•iFrir •ii’josio Oi* Pion I 

•'I Cl {1 ••*« M.M 

AMaKl Cl Mortini C**0 

AMOtll^ Xw* *l»mi Cl M« 

6l*«H c<tv ■ T 

AMoaiK M<i a*H«' •nos III C0i(i|i in 



AoitKtr Cl IK 

•lUti c« 

|«i| Cit(|i*o<( Cup 

ImaImI t«K| C« 

Nsloo 6rn fi'is 0 < 

|t tnoi 
III ailii. Me 
CooiK fisx««* CiM 
CiMoni CmImsk Cm 

L I 

•ttsawsvii 0«« «Fi(6>o*'(l<Mi Cl 

)l LMil, Ml 



•««M C.l| a i 
C»<t»|l. in 
CutnoM Oi<i 
«<o *iio a T 
|1 M*m|| Cl 

0««i(f Miss 
ff iMiriiT ooii 
Pkmvi a i 

a V 



(Entail (ii ti iSK CiM 
Cafal U'lOCC* til 
CT) Cm 

ITT Cmom M 

C>Ai«aPtMt a«|6it 

C f CtM 6 Cl 
Cnaoiia On ll CMM •■•** M( 

M 

Cmouchi ^iisiKS Cl 
C*niSl tHf C* . Tie 



Cl<<H« I" 
PuiOnir* Cllil 
(unit til 

LisAicnts C»F>l 

A«ii*«i Cm 

laUU CWiI 
Co.sip* Ml 



MnaKOtt tn 

Coicm tM 

at* ftk « T 



* 11)1 

tUM 

MX 

'mi 

"III 



mu 

*?m 

•mt 

'mi 

'<i«) 

XU) 

ill); 

Mf'i 

HIM 

HO) 

> 1 X 1 

Hoa 

HX? 

'IlN 

mi; 

o?)i 

?)?;? 



j*«*vMi'i|. pi| Cl 
I a M ;• 
H|bK*i<» H "S 

•««•*«< fitn* i Ll 
Ot* Mi*«<Jtf«na| Cl 
MtftliE Cup TN 
IlMn On 
^W>L< MtUii Ct 



• »'<»« HISI 
LBSA'ir'FT Cini 
X*|t«M«« Cl*M 
C'rmi-a oi< 
C'fMlHlIt 

a ••«>r*il« C«"| 
)|a llt*<«|(l CiM 
*l*i|t1il0 OI ( lit t'lt'l Ct 

Sr.M»lsMint Cii.| 
PniMt'liiJ Stin tmt t'-i Clip 

PSlIjPlipfi.l p« 

lOFi ||a a«(*i •• 4 F||M«| tl tlllti 

I fl■■Lt<p t T ••mtlUl 1*1 

Ti« (irtt'i* r cio»i*f*it 0.1 CiRai* a i 
CtifiE' MlMaAtn C»i| aiCl'Mi On 

Ri||ii«n H 1 

aililijatt P'llvSIS Cl H|M>>la>( t» 

auiitioiM Cm •< Cin* *iiii«iei Cn«i 

S'HIPIH* D'1 S I* I* Mn«a tifi Idkl 

ti(* 

ll* tin It 

piiiii a I 

Ck (HI III 

Fiofxnti Cii * 



)>|ni' MI.CIMI Cprf 
MaMits 0**» (At 
T«oipsii Oiran 6 Ci 
?>ni»H>t Cl 
XkIIiII ClIHn Cl 
)IKtli| TSl*Ml Cm 
liiatioi* PriPatti Me 
Fit«Stti*li 
M<«R«H Cl 
•I'ait tiiiiiit Me 
VttHi 4 mI MS 
trail |M| Cl 
CMiMiirn ti'i E'MTitnKi Cup 

p«'iiriiiEiii 

ai* aidini N T 



lEirij* «m 
C'iTtXO 0<ki 
X* Cilntl Cinl 
Mr«is«iiiit Hitt 
LSa| lt*l*l CMi a T 
■ oiMiH ClkA 



i)H) ^IIIIUHU Cpm 



aiMOin IH) 



t(*o F)C HipPHBi Xipiioins 
HI* I OMia EMIT DM 
M>? ourpaovm; 



02543-2 



6-23 



^ ELECTRONIC INSTRUMENTATION SALES AND SERVICE 

^ UNITED STATES, CANADA, CENTRAL AND SOUTH AMERICA 



UNITED STATES 



ALABAMA 

P 0. Bo< 4207 

2003 Byrd Spring Rpad S W. 

Hunttville 3S802 

TWX 510-579 2204 

Tel: (205) 881-4591 

ARIZONA 

3009 IlDilh Scottsdjie Rp4d 

Scsilsdale 85251 

Tel- (602) 945-7501 

TWX 910 950 1282 

232 SodtO Tucson epulevard 

Tucson 85718 

Tel: (602) 823-2564 

TWX 9I0'9S2-I162 

CALIFORNIA 

3939 lenkeishim Boulevard 

North Hollliwoed 91604 

Tel: 12131 877-1282 

TWX 910-499-2170 

1101 Embarcedero Road 

Palo Alto 94303 

Tel (415) 327-6500 

TWX: 910-373-1280 

2591 Carlsbad Avenue 
Sacramento 95821 
Tel: (9161 482-1463 
TWX. 910-367-2092 
1055 Snader Street 
San Olego 92106 
Tel: (714) 223-6103 
TWX 910-335-2000 

COLORADO 
7965 East Prentice 
Ensieweed 80110 
Tel (303) 771-3455 
TWX 910-935 0705 
CONNECTICUT 
508 Tolland Street 
East Hartford 06106 
Tel (2031 289-9394 
TWX 710-425-3416 
111 East Avenue 
Norwalh 06851 
Tel: (2031 853-1251 
TWX: 710-468-3750 

DELAWARE 

3941 xennelt Pike 
Wllmintton 19807 
Tel: (3021 655-6161 
TWX 510-666-2214 



FLORIDA 
Suite 106 

9999 N E 2nd Avenue 
Miami Shores 33138 
Tel- (3051 758-3626 
TWX. 810-848 7262 
P.O Boi 20007 
Herndon Station 32814 
621 Commonwealth Avenue 
Orlando 

Tel: (305) 841-3970 
TWX: 810-850-0113 
P.O. Boi 8128 
Madeira Beach 33708 
410 150th Avenue 
SI. Petersburi 
Tel (6131391-0211 
TWX 810-863-0366 

GEORGIA 

3110 Heple Drive N.E. 

Atlanta 30305 

Tel: (404) 233-1141 

TWX- 810-751-3283 

ILLINOIS 

5500 Hovrard Street 

Skokie 60076 

Tel- 13121 677-0400 

TWX- 910-223-3613 

INDIANA 

4002 Meadows Drive 
Indlanaddlli 46205 
Tel: (317) 546-4891 
TWX- 810-341-3263 
LOUISIANA 
P.O Boi 856 
1942 Williams Boulevard 
Kenner 70062 
Tel: (504) 721-6201 
TWX 810-955-5524 

MARYLAND 

6707 wnilestone Road 
Balllmore 21207 
Tel: (301) 944-5400 
TWX: 7I0'66Z'0850 
P.O Boi 727 
Twinbrook Station 20851 
12303 Twinbrook Parkway 
Rockville 

Tel: (3011 427-7560 
TWX- 710-626-9664 



MASSACHUSETTS 
Middiesei Turnpike 
Surliniten 01803 
Teh (6121 272-9000 
TWX: 710-332 0382 

MICHIGAN 

24315 Noilhweslain Highway 
Southlield 48076 
Tel- (3131 353-9100 
TWX: 810-232-1532 

MINNESOTA 
2459 Univetsily Avenue 
St. Paul 55114 
Tel: (612 ) 646-7881 

TWX 910-563-3734 

MISSOURI 
9208 Wyoming Place 
Kansas City 64114 
lel 1816) 333-2445 
IWX- 910-771-2087 
2812 South Brentwood Blvd. 
SI. Louis 63144 
Tel 1314) 644-0220 
TWX 910.760 1670 

NEW JERSEY 
Crystal Brook Proh Bldg 
Route 35 
Ealontewn 
Tel: (201) 747-1060 
391 Grand Avenue 
Englevraed 07631 
Tel (2011 567-3933 
TWX 710-991-9707 

NEW MEXICO 

P O. Bo> 8366 

Station C 671D8 

6501 lomas Boulevard N E. 

AlkURuerque 

Teh I505I 2SS-SS66 

IWX: 910-989-1665 

156 Wyatt Olive 

Us Cruces 88001 

Tel: (5051 526-2486 

TWX: 910-983-0550 



NEW YORK 
1219 Campvrlle Road 
Endicotl 13760 
Tel: <607) 754-0050 
IWX: 510-252 0890 
236 East 75lh Street 
New York 10021 
Tel: (212) 879-2023 
TWX: 710-581-4376 
82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX- 510-248-0012 
39 Saginaw Drive 
Rochester 14623 
Teh |716) 473-9500 
IWX 510-253 5961 
1025 Northern Boulevard 
Reslyn. long Island 11576 
Tel: (516) 669-8400 
IWX 510-223-0811 
5858 East Molloy Road 
Syratusa 1321] 

Teh (315) 454-2486 
TWX: 710-541-0482 

NORTH CAROLINA 
P.O. Boi 5187 
1923 North Mam Strati 
High Point 27262 
Tel (919) 682-6673 
TWX: 510-926-1516 
OHIO 

5579 Peart Road 
Cleveland 44129 
Tel: (2161 884-9209 
TWX 810 421-8500 
1250 West Dorothy lane 
oaylan 45409 
lol: (513) 298-0351 
IWX 810-459-1925 

OREGON 

2737 S.W Coibell Avenue 

Portland 97201 

Tel: 1503' 228-5107 

PENNSYLVANIA 

Park Place Office Building 

Camp Hill 

Teh (7171 737-6791 



Monroe Complei 
Moss Side Boulevard 
Monroeville 15146 
Tel (4121271 0724 
TWX 710-797-3650 
144 E(irabeth Street 
West Conshohocken 19428 
Tel: (2IS) 248-1600. 828-6200 
TWX 510-660-8715 

TEXAS 

PO Boi 7)66 

3605 Inwood Road 

Dallas 75209 

Tel (214) 3S7-I66I 

TWX 910-861-4081 

P.O. Boi 22813 

4242 Richmond Avenue 

Houston 77027 

Tel (7131667.2407 

TWX 910-881-2645 

GOVERNMENT CONTRACT OFFICE 

225 Billy Mitchell Road 

San Antonio 78226 

Tel (512) 434-4171 

TWX 910-871-1170 

UTAH 

2890 South Mam Street 
salt lake City 84115 
Tel 1801) 466-8166 
IWX 910-925 5681 

VIRGINIA 
PO Boi 6514 
2111 Spence) Road 
Richmond 23230 
Tel: (703 ) 282-5451 
TWX 7IO'956'OI57 

WASHINGTON 
11656 NE. EighIh Stieet 
8ellevuo 98004 
Tel- (206 ) 454-3971 
IWX 910'443'2303 

FOR AREAS NOT 
LISTED, CONTACT: 
Hewlett'PickarO 
1501 Page Mill Road 
Palo Alto. CalilDinia 94304 
Te> (415) 326 7000 
TWX- 910-373-1267 
Telti 34-6461 



CANADA 

BRITISH COLUMBIA 

Hewlett Packard (Canada) ltd. 

2184 West Broadway 

Vancouver 

Tel (604) 738-7520 

TWX- 610'$22'5060 



ONTARIO 

Hewlett-Packard (Canada) ltd. 
880 lady Ellen Place 
Otiaira 3 

Teh (613) 722-4223 
TWX- 610-562-1952 



Hewlett Packard (Canada) Ltd. 
1415 Lawrence Avenue West 
Taranto 

Tel: <4161 249 9196 
TWX- 610-492-2382 



QUEBEC 

Hcwlell-Packaid (Canada) Lid. 

275 Hvmus Boulevard 

Pkintt Claire 

Tel- (514) 697-4232 

TWX 610-422-3022 

Telei 01-2819 



CENTRAL AND SOUTH AMERICA 



ARGENTINA 
MauriciO A Sulrer 
Telecomunicaciones 
Carlos Calvo 224 
Buenos Aires 
Tel: 30-6312, 34.9087 

BRAZIL 

Cienta), importacio e 
Comdrcio Lida. 

Rua Clelo Campalo. 44 • S‘ andar 
Recife 

Ciental, imoortacSo e 
Comtrcio Uda. 

AveniOa 13 de Maio. 13-22' andar 
Rio de Janeiro, G. 8 

Ciental, Importacao e 
Comeici'o LtOa. 

Rua Des. Ehseu Guilherme, 62 
Sae Paulo 8 
lel 70-2318 



CHILE 

Hictor Calcagni 
Casllla 13942 
Santiago 

Tel: 490 505. 393.119 

COSTA RICA 

Lie. Allredo Gallegos Gurdiin 

Apartado 3243 

San JasO 

Teh 21-86-13 

EL SALVADOR 

Electronics 

Apartado Postal 1569 

San Salvador 

Tel 4683 



GUATEMALA 

Olander Associates Latin America 

Apartado 1226 

7a. Calle. 0-22. Zona I 

Guatemala City 

Tel: 22812 

MEXICO 

Hewlett-Packard Meiicana, 

S.A de C.V. 

Eugenia 408, Dept. I 
Mexico 12. D.F. 

NICARAGUA 
Roberto Terin 6. 

EdificiO Terdn 
Apartado Postal 689 
Managua 
lel 3451.3452 



PANAMA 

ElectrOnico Balboa. S.A 
P.O Boi 4929 
Panama City 
Tel: 34W33 
PERU 

Fernando Etela B. 

As Petit Thouars 4719 

Casilla 3061 

Lima 

Teh 50346 

PUERTO RICO 
San Juan Electronics. Inc. 
Ponce de LeOn No. 150, Stop 3 
Pla. de TIetra Sla. 

San Juan 

Tel: (609 j 725-3342 



FOR AREAS NOT 
LISTED. CONTACT: 
Hewlett-Packard Inler-Amencas 
1501 Page Mill Road 
Palo Alto. California 94304 
Teh (415) 326-7000 
TWX- 910-373-1267 
Telei: 034 6461 
Cable- HEWPACK Palo Alto 



VENEZUELA 
Citec, C.A. 

Edif. Arisan-Of. cc4 

Avda. Francisco de Miranda 

Apartado del Este 10934 Chacaito 

Caracas 

Tel: 71.88 05 

FOR AREAS NOT 
LISTED, CONTACT; 
Hewlett-Packard Intei-Amerlcas 
1501 Page Mill Road 
Palo Alto, CalHoinia 94304 
Teh (415) 326-7000 
TWX 910-373-1267 
Telei; 034-8461 
Cable HEWPACK Palo Alto 
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ELECTRONIC INSTRUMENTATION SALES AND SERVICE 

S& EUROPE, AFRICA, ASIA, AUSTRALIA 



EUROPE 

AUSTRIA 

Uniljboi HmbH 

Wi$$eb5chdftliche Instrumente 
RumrbbrnarblKasse 6 3 
PO 8oi 33 
Vltnna IX 71 
Tel- 476 181 

BELGIUM 

Hewlell-Packard Benalui S.A. 
70-24 'ue de I'Hipllil 
Bmisels 
I«L 11 27 20 
DENMARK 
rage Olsen A/S 
Rennegede I 
CRpbanbtgin • 

TeL 29 48 00 
FINLAND 
INTO 0 Y 
Merilullinkatu 11 
P.O. Boi 101S3 
Helsinki 10 
Tel- 61 133 
FRANCE 

Meavlelt Packard France 
2 rg« Tile d’Or 
Ljan, 6 - Rhone 
Tel: S2 3S 66 
Hewlett-Packard France 
150 Boulevard Massena 
Pails l3e 
Tal: 707 97 19 



ArRICA, ASIA, 

AUSTRALIA 

San'ple Electronics (Vicl Ptr .UO. 
22-26 Weir Street 
Glen Iris S.E. 6 
HaIMVM. Victoria 
Tel: 20-1371 (4 lines) 

Sanpie Electronics 
iN.SW.) Pty. Ltd. 

4 Croie street 
Glebe, New South Wales 
Tel: 69-6338 
ETHIOPIA 

Alrican Salespower 8 Agency 
Private Ltd., Co. 

P.O. Bo> 718 
Addis Ababa 
Tel: 44090 

INDIA 

The Sclenllllc instrument Co., Id 
6. Tei Bahadur Sapru Road 
Allahabad l 
Tel: 2451 

The Scienlilic Instrument Co., Ld 
240, Dr, Oadabhai Naoroii Road 
Bombay 1 
Tel: 26-2642 



GERMANY 

Hewlett-Packard VerIriebs-GmtiH 
Lletrenburger SIrasse 30 

1 Berlin W 30 
Tel 24 86 36 

Hewlett-Packard Vertnebs-GmbH 
Herrenberger Strasse 110 
703 Bdblingen, Wuurttemberg 
Tel: 6971 

Hewlett Packard Veririebs-GmbH 
Achenbachstrasse 15 
4 Oiisseldsrl 1 
Tel: 68 52 58 

Hewlett-Packard Vertnebs-GmbH 
Kurhessenstrasse 95 
6 Franklurt 50 
let: 52 OO 36 

Hewlett-Packard VerIrlebs-GmbH 
Beim Strohhause 26 

2 Hamburg 1 
Tel: 24 05 52 

Hewlett-Packard VerIrlebs-GmbH 
Reginlriedstrasse 13 
8 klunlcb 9 
Tel: 49 51 21 

GREECE 
Koslos Karayannis 
18. Ermou Street 
Athens 126 
Tel- 230 301 



AUSTRALIA 

The Sclenllllc Inslr. Co.. Ld. 

11, Esplanade East 
Cakutta 1 
Tel: 23-4129 

The Scientific instrument Co., Ld. 
30. Mbunt Roed 
Htdtas 2 
Tel: 86339 

The Sclenllllc Instrument Co.. Ld. 
B-7. Ajmeri Gate Esin. 

Hew Oilhi 1 
Tel: 27-1053 

IRAN 

Telecom, Ltd. 

P. 0. Bos 1812 
Teheran 

Tel: 43850. 48111 
ISRAEL 

Electronics t Engineering 
Division of Motorola Israel lid. 
16. Htemenelski Street 
Tel-Aviv 

Tel: 35021/2/3 



IRELAND 
Hewlelt-Packeid Ltd. 

224 Bath Road 
Slough, Bucks. Englend 
Tel- Slough 28406-9. 29486-9 

ITALY 

Hewielt-Packaid Italiana S.p.A. 

Vieie Lunigiane 46 

Milan 

Tel. 69 16 84 

Hewlell-Packard Italiena S.p A. 

Palairo Italia 

Plarre Marconi 25 

Rome - Eur 

Tel 591 2544 

NETHERLANDS 
Hewlell-Packard Benelus. N.V. 
de Boeieiaan 1043 
Amsterdam, 2.2 
Tel- 42 77 77 

NORWAY 

Morgenstieine 8 Co A-S 
ingeniRlirma 
6 Wessels Gale 
Oslo 

Tel 20 16 35 



JAPAN 

Yokogawa-Hewlett-Packard ltd. 
Shinlienkyu Building 
No. 6. Ilmede 
Hita-ku. Osaka City 
Tel: 313 0091 

Yokogawa-Hewlett-Packaid ltd. 
Ho Building 
No. 59, HotOM-cbo 
Nakamura-ku, Nagoya City 
Tel: 551-0215 

Yokgewa-Hewlell-Packitd lid. 
Ohashi Building 
No 59. I'Chome. Yoyogi 
Shibuya-bu. Tokyo 
Tel: 37D228I 

KENYA 

R. I. Tilbury Ltd 
P. 0. Bos 2754 
Suite 517/518 
Hotel Ambassadeur 
Nairebi 

Tel: 25670, 26803, 68206 
KOREA 

American Trading Co.. Korea. Lid 
Seoul P. 0. Sos 1103 
112-36 Sokong-Oong 
Jung-ku. Seoul 
Tel: 3.7049. 3.7613 



PORTUGAL 

Teiectra 

Rua Rodrigo da Fonseca 103 
P.O. Bos 2531 
Lisbon I 
lei: 68 60 72 

SPAIN 

Ataio Ingerieros 
Urgel. 259 
Bercelena, 11 
Tel: 230-69-88 
Alaio ingenieros 
Enrigue Larrela 12 
Madrid. 16 
Tel- 235 43 44 

SWEDEN 
HP Instrument AB 
Hagakersgalen 7 

Mlindal 

Tnl: 031 - 27 6B 00 
HP Instrument AB 
Ceniraivagen 28 
Seine 

Tel 08 - 83 08 30 



LEBANON 

Cdnslantin E. Meciidis 

Clemenceau Street 

Clemencceu Center 

Beirut 

Tel: 220846 

NEW ZEALAND 

Sample Electronics (N.Z.) Ltd. 

8 Milipo Street 

Onehunga S.E. 5 

Abckland 

Tel: 667-356 

PAKISTAN (EAST) 

Mushko 8 Company. Ltd. 

Zitel Chambers 
31. Iinnah Avenue 
Dacca 
Tel: 80058 

PAKISTAN (WEST) 

Mushko 8 Company, ltd. 
Oosman Chambers 
Victoria Road 
XarKhi 3 
Tel: 51027. 52927 

SOUTH AFRICA 

F. H. Flanter 8 Co. IPty.), Ltd. 

Roselle House 

Builencingle Street 

Cape Town 

Tel: 3 3817 



SWITZERLAND 
HEWPAX AG 
Zuricherstrasse 20 
8952 Schlieren 
Zurich 

Tel: (051) 98 18 21 

TURKEY 

Telekom Engineering Suieeu 
P.O. Bos 376 - Gelala 
Istanbul 
Tel 49 40 40 

UNITED KINGDOM 
Hewlett Packard Lid 
224 Bam Road 
Slough, Bucks 

Tel: Slough 28406-9. 29486-9 

YUGOSLAVIA 
Belram S A 

83 avenue des Mimosas 
Brussels 15, Belgium 
Tel 35 29 58 

FOR AREAS NOT 
LISTED. CONTACT: 
Hewlell-Packard S.A 
54 Route des Acacias 
Geneva, Switreriand 
Tel (022) 42 81 50 
Teles 2.24. 86 
Cable HEWPACKSA Geneva 



F. H. Flanlar 8 Co. (Ply. I, Ltd. 

104 Pharm4cy House 
80 loiissen Street 
Btaamfonlein. Johannesburg 
Tel: 724-4172 

TAIWAN 

Hwa Sheng Electronic Co., Lid. 
P. 0 Bos 15S8 
21 Nanking West Road 
Taipei 

Tel: 46076 . 45936 

THAILAND 

The Inleinatlonal 
Engineering Co., Ltd. 

P. 0. Bos 39 

614 Sukhumvit Road 

Bangkok 

Tel: 9I3460-1-2 

FOR AREAS NOT 
LISTED, CONTACT: 
Hewlelt-Packaid Esporl Marketing 
1501 Page Mill Road 
Palo AKo, California 94304 
Tel: (4151 326-7000 
Tates 034-B461 
Cable- HEWPACK Palo Alto 
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R4XL's ^ KAMA 



This manual is provided FREE OF CFIARGE from 
the “BoatAnchor Manual Archive” as a service to 
the Boatanchor community. 

It was uploaded by someone who wanted to help 
you repair and maintain your equipment. 

If you paid anyone other than BAMA for this manual, 
you paid someone who is making a profit from the 
free labor of others without asking their permission. 

You may pass on copies of this manual to anyone 
who needs it. But do it without charge. 

Thousands of files are available without charge 
from BAMA. Visit us at http://bama.sbc.edu 



